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LEHER  OF  TRANSMITTAL 


U.  S.  Depahtment  of  AoBicm,TirttE, 

Biological  Surtbt, 
WaahiTigton,  D.  C,  April  IS,  1911. 
Sib:  I  have  the  honor  to  transnut  herewith,  for  pubhcation  as 
Bulletin  38  of  the  Blolc^cal  Survey,  a  report  on  the  Birds  of  Arkan- 
sas, by  Arthur  H.  Howell.  This  report  filh  an  important  gap  in  our 
knowledge  of  the  avifauna  of  the  Misaisaippi  Valley,  In  mapping 
the  life  zones  of  the  re^on,  the  lack  of  definite  information  as  to  the 
number  of  species  within  the  State  of  Arkansas,  their  distribution, 
and  the  nature  of  their  occurrence,  whether  as  visitants,  migrants, 
or  strays,  has  been  seriously  felt,  and  the  present  report  is  designed 
to  supply  the  needed  data.  It  is  the  first  detailed  study  to  be  pub- 
lished of  the  avifauna  of  this  State,  which  is  remarkable  for  the 
variety  and  abundance  of  its  bird  life,  and,  although  by  no  means 
complete,  the  list  marks  a  long  step  in  advance,  adding  materially 
to  our  knowledge  of  the  birds  of  the  region  treated. 
Respectfully, 

Hbnet  W.  Henshaw, 
(Thief,  Biological  Survey. 
Hon.  Jahbs  Wilson, 

Secretary  of  Agrieuiiure. 
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BIRDS  OF  ARKANSAS. 


BTTBODtrCTION. 

Arkansas,  although  long  known  as  a  paradise  for  sportsmen,  has 
been  strangely  neglected  by  ornithologists.  No  detailed  study  of 
the  avifauna  of  the  State  has  hitherto  been  made  and  very  little 
on  its  animal  life  has  been  published.  In  mapping  the  life  zones 
of  the  Mississippi  Valley  the  Biological  Survey  has  been  hampered 
by  the  lack  of  definite  information  on  the  distribution  of  birds  in 
Arkansas,  and  in  order  to  obtain  the  data  necessary  to  complete  its 
maps  it  was  found  necessary  to  make  a  special  investigation  of  the 
birds  of  the  State  and  to  compile  the  published  records. 

Arkansas  is  remarkable  for  the  abundance  and  variety  of  its  bird 
life,  and  many  interesting  problems  of  distribution  are  presented  as  a 
result  of  its  topography  and  gec^raphical  position.  Situated  in  the 
heart  of  the  Mississippi  Valley,  it  forms  part  of  the  great  highway  of 
migration  for  a  lai^e  majority  of  the  birds  of  passage  which  summer 
in  the  Northern  States  and  Canada,  while  it  affords  a  congenial  wia- 
ter  resort  for  myriads  of  waterfowl  and  great  numbers  of  the  smaller 
land  birds  driven  south  by  the  severity  of  more  northern  climes. 

PHYSICAL  FEATURES. 

The  most  prominent  topographic  features  of  the  State  are  the 
bottom  lands  of  the  Mississippi  Basin,  in  which  are  included  the 
famous  Sunken  Lands,  the  Ozark  Plateau  of  the  northwest,  and  the 
group  of  more  or  less  isolated  mountain  ranges  south  of  the  Arkansas 
River  sometimes  referred  to  collectively  as  the  Ouachita  Mountains. 

THE  MISSISSrPFI   BOTTOM   LAN1>S. 

The  so-called  Sunken  Lands  are  extensive  areas  of  swamp  and 
overflowed  bottom  land  occupying  a  large  part  of  Mississippi  County 
and  portions  of  Clay,  Greene,  Craighead,  and  Poinsett  Counties. 
The  largest  of  these  sunken  areas  are  Big  Lake  and  the  broad  basin 
of  the  St.  Francis  River,  but  there  are  many  smaller  lakes  and 
sloughs  in  Mississippi  County  between  Little  River  and  tlio  Missis- 
sippi. Many  of  these  lakes,  including  Big  Lake  (also  Reelfoot  Lake, 
in  Tennessee),  were  formed  by  the  disturbances  of  the  land  accom- 
panying the  great  earthquakes  of  1811-1813,  usually  referred  to  as 
the  New  Madrid  earthquake.  At  that  time  large  forests  were 
prostrated,  immense  fissures  were  formed,  and  profound  changes 
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took  place  in  the  bed  of  the  Mississippi  River.'  Evidences  of  these 
remarkable  disturbances  still  remain;  parts  of  the  bed  of  Big^  Lake 
are  covered  with  a  fallen  forest  of  hardwoods  of  species  usually 
found  on  h^h  ground,  and  in  Reelfoot  and  other  lakes  many  dead 
stubs  of  old  cypreseea  stand  in  deep  water  far  from  the  present  shore 
line.  In  late  eimmier  and  fall  most  of  the  lakes  and  rivers  in  the 
Sunken  Lands  shrink  greatly  in  ^ze  and  some  become  entirely  diy. 
From  November  to  March  this  region  is  populated  with  countless 
numbers  of  waterfowl  of  many  species.  In  spring  and  summer  it  fur- 
nishes ideal  breeding  grounds  for  wood  ducks,  cormorants,  snakebirds, 
herons,  egrets,  and  muiy  species  of  small  land  birds,  but  the  larger 
birds,  particularly  the  egrets,  have  in  recent  years  been  greatly 
reduced  in  numbers  by  indiscriminate  shooting. 

Alt  the  counties  bordering  the  Mississippi  River  are  similar  in 
top(^aphy  to  the  Sunken  Lands,  but  the  proportion  of  overflowed 
and  swamp  land  is  considerably  less.  Extensive  areas  of  inundated 
bottom  lands  are  found  also  in  the  valleys  of  Black  River,  White 
River,  Cache  River,  and  the  Arkansas  below  Little  Rock.  The 
lowlands  of  the  State  support  a  magnificent  growth  of  the  finest 
hardwood  timber,  much  of  which  is  stiU  in  its  primeval  grandeur. 
Lai^e  bodies  of  cypress  and  tupelo  gum  occupy  the  swamps  and  wet 
bottoms  along  the  lai^er  rivers. 

In  Lonoke,  Prairie,  and  Arkansas  Counties  considerable  tracts  of 
level  prairie  land,  formerly  of  little  value  for  agriculture,  have 
recently  become  valuable  through  the  successful  introduction  of  rice 
farming.  Smaller  areas  of  prairie  land  occur  in  other  parts  of  the 
State,  chiefly  in  Sebastian  and  Jjogan  Counties. 

From  the  bottom  lands  of  the  eastern  counties  the  land  rises 
gradually  to  the  westward,  becoming  hilly  through  the  middle  of 
the  State  and  mountainous  in  the  northwestern  and  west  centrid 
parts.  In  the  southwest  occur  laige  tracts  of  pine  timber  of  two 
species,  Pinus  eehinata  and  P.  tasda. 

THE    OZABK   BEOIOK. 

This  r^on  occupies  the  northwestern  part  of  the  State  north  of 
the  Arkansas  Valley  from  Izard,  Stone,  and  Cleburne  Counties  west- 
ward. It  is  a  rough,  mountainous  area,  varying  in  altitude  from 
1,000  to  1,800  feet,  with  a  few  peaks  reaching  somewhat  above  2,000 
feet.  The  prevailing  forests  are  of  deciduous  trees,  with  considerable 
tracts  of  mixed  pine  and  hardwood  timber.  Small  land  birds  are 
numerous  in  this  region,  and  several  northern-breeding  forms,  such  as 
the  whippoorwill,  yellow  warbler,  brown  thrasher,  and  robin,  find 
their  southern  Umit  here. 


Dniitizc-ctvCoogle 


Bui.  ]».  B>Dl0(rctl  Sunt 


;d  by  Google 


ubjGoOgIc 


THE  OUACHITA  MOCNTAIN   REGION. 

South  o{  the  ArkaiuaB  Valley  and  west  of  Ferry  and  Garland 
Counties  lies  a  group  of  rugged  mountiun  ranges — the  bluest  in  the 
Sta.te— known  as  the  Ouachita  Mountains.  Ilieee  ranges  hare  a  gen- 
eral east  and  west  direction  and  are  steeper  and  more  isolated  than 
the  ranges  of  the  Ozarks.  Some  of  the  highest  peaks  are  Magazine 
Mountain  (2,S00feet),  Fourche Mountain  (2,800  feet),  Rich  Mountain 
(2,760  feet),  Black  Fork  Mountain  (2,660  feet),  Petit  Jean  Mountain 
(2,600  feet),  and  Foteau  Mountain  (2,660  feet). 

Both  hardwood  and  pine  timber  grow  on  these  mountuns,  the 
former  prevailing  in  most  localities.  This  region  forms  the  southern- 
most extension  of  the  Upper  Austral  Zone  in  the  Mississippi  Valley, 
and  several  species  of  birds  characteristic  of  that  zone  reach  their 
southern  limit  here. 

LIFE  ZONES. 

I>OWEB   AUSTRAL   ZONE. 

The  greater  part  of  the  State  is  occupied  by  the  Austroriparian 
div^on  of  the  Lower  Austral  Zone,  which  fills  all  the  lowlands  and 
extends  up  on  the  mountun  aides  to  an  altitude  of  approximately 
1,200  feet  in  the  southern  mountains  and  800  to  1,000  feet  in  the 
northern  mountains.  A  broad  area  of  this  zone  occupies  the  Arkan- 
sas Valley,  and  a  narrow  tongue  e.\tend3  along  the  upper  White  Eiver 
Valley  to  or  beyond  the  State  line. 

In  this  zone  cotton  is  the  prevaihng  crop,  and,  except  where  the 
boll  weevil  has  become  abundant,  the  most  profitable.  Rice  growing 
has  in  recent  years  been  introduced  on  a  large  scale  in  the  prairie 
regions  with  great  success.  Com  is  raised  extensively  and  wheat  and 
oats  in  less  quantity.  Fruits  have  been  Httle  cultivated,  but  a  lai^e 
variety  may  be  successfully  grown.'  One  of  the  most  valuable  of 
the  native  trees  is  the  pecan,  whose  cultivation  might  be  profitably 
extended. 

This  zone  is  characterized  in  Arkansas  by  the  presence  of  a  large 
number  of  southern  plants,  mammals,  and  birds,  among  which  the 
following  are  the  most  conspicuous: 

Plahtb  op  rmx  Loweb  Austrai.  Zonk. 

Bald  cypreeB  ( TaxcxKitm  dutiehitm).  Overcup  oak  {Qutrcu*  lyrata). 

Loblolly  pine  {Pinut  Uaia).  Winged  elm  ( Ulmtu  dUUa). 

Palmetto  (S<A<U  glabra).  Planet  tree  (Planera  aqualwa). 

Lwge  cane  (.jlnirufinorta  nubToipsimi).  Miaxisdppi  hackbeny    {Cdti*    miuunp' 

Corkwood  {Ltitneritifloridaiui).  pitntu). 

Swamp  po'p]ax  (Popultu  heUrophflla).  Latge  -  leaf  magnolia  (ifi^noKa  maero- 

Pecan.  (Eieoria  ptean).  phylla). 

Water  oak  {Qttavtu  vigra).  Water  locust  (OlecHttia  aqvatiea). 

Basket  oak  (Quereus  michauxi).  Tupelo  gum  {Nyasa  aguaUca). 

8wtiapSpajaabi»k.{Qii£reiupagodxfolia).  Pumpkin  ash  (Fraxinut  profunda). 

>  See  Ule  ZoDsa  ud  Crop  ZonM  a[  the  TTnltad  Btatie,  BnU.  10,  BliH.  Bamj,  pp.  «M>,  UH. 


BIEDS  OF  ABEANSAS. 


Brxbdino  Birds  op  thb  Lowee  Acstral  Zone. 


Water  turkey  (AMngtt  anhinga). 
Huaisdppi  kite  l,Ietima  mituippUndi). 
Black  vulture  (Catharitla  urubu). 
Little  blue  heron  (Florida  ctervUa). 
Florida  baired  owl  (Strtz  varia  alUni). 
Florida  screech  owl  (Otue  luio  Jloridanu»). 
Ivory-billed    woodpecker    (CampephHut 

pTindpalis). 
Southern   baiiy   woodpecker    {DryobaUt 

vUlotui  auduboni). 
Il«d  -  cockaded    woodpecker    {Dryobatet 

borealit). 
Florida  nighthawk  {ChorddUs  vir^nianta 

ehapnumiy 


Chuck- will's- widow     {Antrotlonua  earo- 

linnau). 
Bachman  Bpanow  (Pniuea  Kfltvolu  hach- 

Blue  grosbeak  {GuiTOca  cxmlta). 
Painted  bunting  {Pataerina  rirw). 
Pmtlwnotary       warbler       (Protonotaria 

Swainson  warbler  {Hdinaia  twaintom). 
Bachman  warbler  ( Vermivora  bachmtmi). 
Sycamore  warbler   {Dtndroka  dominka 

(Ubilora). 
Mockingbird  (Mimti*  polygloUos). 
Brown-beaded  nuthatch  (SiUa  putilla). 
Mammals  of  the  Lower  Austrai.  Zone. 
(Peromyietu    gottypinui     Cotlon  rat  (Siffmodon  hitpidut). 

Louieiana  pocket  gopher  (Qeomy*  brtvi- 

cept). 
Swamp  rabbit  {Sylvihgut  aqitatiaa). 
Louisiana  skunk  {Mephilit  maomelat). 
Evening  bat  {Nycticeiua  humerala). 
Carolina  direw  (BIotxtux  brevicauda  caro- 

lijientit). 


Cotton    mouae 

nugaaphiUtu). 
Goldea  mouse  (Peromyieiu  nutlalli  au- 

Rice  rat  (Oryzomyt  paluttnt). 

Golden  harvest  mouse  (ReiliiTodontoTny* 

duranfttu). 
Swamp    wood    rets  (Neoloma  floridana 

nibida  and  N.  /.  illiTioeTitu). 

TIPPER   AOSTBAL   zone. 

The  Carolinian  division  of  the  Upper  Austral  Zone  covers  the 
greater  part  of  the  Ozark  region  and  the  slopes  of  the  higher  Ouachita 
Mountains  above  an  altitude  of  approximately  1,200  feet. 

In  this  zone  lumbering  and  fruit  raising  are  the  principal  indus- 
tries. Apples  are  grown  very  successfully,  as  well  as  com,  oats,  and 
hay.  Following  are  some  of  the  most  characteristic  species  occurring 
in  this  zone  in  Arkansas : 

Upper  Aostral  Zone. 

Swamp  whit«  oak  {Quercui  bieolor). 
Umbrella  tree  ( Magnolia  tripetata). 
Ohio  buckeye  (yEmruiM*  glabra). 
Black  aah  (Fraxinu*  nigra). 
THE  Upper  Austral  Zone. 


Chestnut  (Ca»tanM  denlata). 
B«d  oaV  {QutroiM  rubra). 
Scarlet  oak  (Quercat  ixcdnta). 
Shingle  oak  {Qxurau  imbrioaxia). 


Ruffed  grouae  (BoTtaaa  vmhdlut)}  Goldfinch  {A*tTagalinu»  triatii). 

Black-billed    cuckoo  (Cocq/zui  erylhrop-  Towhee  (Pipiio  eryt/trophlhalmut). 

thiUtnui).  Scarlet  tan8.ger  (Pirar\ga  eryUtromeUu). 

Hairy    woodpecker    (Dryobata    villosut  Yellow  warbler  (DtTidroica  seitiva). 


vUloiu*). 
Whippoorwill  (Antrotlomut  voci/ 
Phoebe  {Sayomii  phoebe). 

Mammals  o 
Woodchuck  {Marmota  m 


Attwater  cliff  i 
attiaaUrx). 


Ovenbird'  {SeiMnia  oMroeapilhu). 
It).  Brown  thiaaher  ( ToxoiUnna  ruflan). 

Robin  {PlanetticM  miyratorMt). 
TBE  Upfbh  Austral  Zone, 

Weasel  (PuUmut  ep.). 


•  {Peromyteua  boyUi     Spotted  skunk  {Spilosale  sp.). 


>  Bit«nDlDal«d. 
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ECONOMIC  VALUE  OF  BIRDS. 

In  the  early  days  of  the  settlement  of  this  country  hirds  were 
considered  of  value  to  man  chiefly  as  a  source  of  food.  Modem 
scientific  investigation,  however,  has  demonstrated  that  most  birds 
are  of  infinitely  more  value  to  the  agriculturist  through  their  de- 
struction of  noxious  insects,  destnjctiTe  mammals,  and  weed  seed. 

The  great  abundance  of  insects  and  the  widespread  injury  to 
crops  caused  by  a  host  of  herbivorous  species  are  well  known  to 
every  farmer,  but  the  important  service  rendered  by  birds  in  keeping 
within  bounds  these  destructive  swarms  is  less  widely  recognized. 
"The  examination  of  birds'  stomachs,"  says  Prof.  Beal,  "has  shown 
that  neariy  all  of  the  smaller  species,  and  many  of  the  lai^er  ones, 
euch  as  the  crow,  subsist  largely  upon  insects  in  the  summer  time, 
while  rearing  thw*  young,  and,  as  a  general  rule,  all  the  small  birds 
feed  their  nestlings  on  this  food,  no  matter  what  the  adults  may  eat." 

In  fields  and  gardens  the  birds  most  useful  in  the  war  against 
insects  are  the  robin,  bluebird,  catbird,  indigo  bird,  chipping  spar- 
row, the  orioles,  blackbirds,  meadowlarks,  fiycat«hers,  and  quail. 
Swallows,  martins,  swifts,  and  nighthawks  supplement  the  work  of 
ground- feeding  species  by  capturing  insects  in  the  air  as  they  fly 
over  the  fields,  and  in  tiie  orchard  and  forest  a  host  of  keen-eyed 
foragera,  including  woodpeckers,  nuthatches,  wrens,  chickadees, 
warblers,  vireos,  tanagers,  and  cuckoos,  search  out  and  destroy 
great  numbers  of  insects  destructive  to  the  bark  and  foliage  of  fruit 
and  forest  trees. 

Among  the  special  services  rendered  by  birds  in  the  South  may 
be  mentioned  the  destruction  of  crawfish  by  various  herons,  of  mos- 
quitoes by  many  species,  chiefiy  shorebirds,  swifts,  swallows,  night- 
hawks,  and  flycatchers,'  and  of  the  cotton  boll  weevil  by  no  fewer 
than  S3  species.  The  relations  of  birds  to  this  latter  insect  are  of 
particular  interest  in  view  of  the  rapid  spread  of  the  pest  in  Arkansas. 
Investigations  in  Texas  and  Louisiana  have  shown  that  many  birds 
feed  extensively  on  this  weevil,  and  some  species,  for  instance  the 
orioles,  show  a  special  liking  for  it  and  have  learned  how  to  find  it 
in  its  hiding  places  in  the  cotton  "squares." 

Besides  the  orioles,  the  birds  most  useful  in  keeping  down  the 
weevil  in  summer  are  swallows,  nighthawks,  flycatchers,  and  the 
painted  bunting,  while  in  winter  splendid  service  is  rendered  by 
meadowlarks,  blackbirds,  pipits,  wrens,  and  Savannah  sparrows, 
which  seek  out  and  destroy  the  weevils  in  their  hibernating  quarters. 
Cotton  growers  should  see  that  every  species  of  bird  known  to  feed 
on  the  weevil  is  protected  on  thrir  lands  and  should,  in  addition, 
strive  to  increase  the  numbers'  of  such  species  as  martins  and  wrens 
by  providing  nest  boxes  for  their  accommodation. 
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Perhaps  the  most  maligned  birds  in  this  oountiy  are  the  hawks 
and  owls.  A  deep-«eated  though  baseless  prejudice  against  them 
has  persisted  to  the  present  day,  although  it  is  now  nearly  20  years 
since  the  Biological  Survey  demonstrated,  as  a  result  of  hundreds 
of  stomach  examinations,  that  most  of  this  prejudice  is  unfounded 
and  that  in  reaUty  nearly  all  of  our  hawks  and  owls  confer  a  decided 
benefit  on  the  farmer  by  destroying  field  mice,  rats,  rabbits,  other 
rodents,  and  insects.  The  only' birds  of  prey  found  in  Arkansas 
which  are  not  beneficial  are  the  duck  hawk,  the  sharp-shinned  hawk, 
the  Cooper  hawk,  and  the  fish  hawk. 

GAME  RESOURCES  AND  LEGISLATION. 

In  the  abundance  of  its  game  birds  Arkansas  holds  an  enviable 
position  among  the  States  of  the  Union,  but  in  the  adoption  of  meas- 
ures for  their  conservation  she  has  la^ed  somewhat  be^iind  her  sister 
States.  In  pioneer  days  quail,  [H-airie  chickens,  wild  turkeys, 
passenger  pigeons,  the  mallard  and  other  ducks,  and  wild  geeae  were 
so  abundant  that  there  seemed  to  be  no  danger  of  their  extermination. 
To-day  the  pigeons  are  exterminated,  the  prairie  chickens  are  on  the 
'  verge  of  extinction,  and  turkeys  have  become  very  scarce  save  in  a 
few  specially  favorable  regions. 

The  history  of  the  exploitation  of  these  game  reaources  strikingly 
illustrates  the  effect  which  the  bird  life  of  a  State  may  have  on  the 
devcdopment  of  its  legislation  and  on  its  attitude  toward  game 
protection. 

Market  hunters  were  early  attracted  to  the  game  fields,  and  with 
the  development  of  railroads  and  the  introduction  of  cold  storage  in 
the  handling  of  game,  came  an  unexpected  drain  on  the  resources  of 
the  State.  Quail,  prairie  chickens,  pigeons,  and  ducks  were  trapped 
or  killed  in  enormous  numbers  to  supply  the  markets  of  St.  Louis, 
Chicago,  and  other  cities,  and  considerable  trade  was  built  up  in 
handling  game  chiefiy  for  shipment  to  other  States.  To  regulate  this 
traffic  a  law  was  passed  in  1S75  requiring  a  $10  market-hunting  hcense 
of  nonresident  hunters.  The  first  taw  fixii^  seasons  for  hunting 
game  birds  was  enacted  in  1S85,  and  at  the  same  time  protection  was 
extended  to  the  nests  and  e^;8  of  aU  wild  birds  except  birds  of  prey, 
crows,  and  blackbirds.  In  1889  export  of  game  from  the  State  was 
prohibited,  and  in  1897  the  market-hunting  license  was  increased  to 
$26.  In  the  same  year,  through  the  pubhc-spirited  efforts  of  Mrs. 
L.  M.  Stephenson,  of  Helena,  was  enacted  the  first  comprehensive  law 
protecting  nongame  birds  and  one  of  the  first  laws  of  its  kind  in  any 
of  the  Southern  States.  In  1903,  not  only  was  IHlliTig  of  game  for  sale 
and  the  sale  itself  prohibited,  but  the  privil^e  of  hunting  was  restricted 
to  residents  of  the  State.  No  close  season  for  ducks  or  geese  has  ever 
been  established,  and  no  restriction  has  been  placed  on  the  numbers 
of  these  birds  which  may  be  legally  killed.    It  is  evident,  therefore. 
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that  the  abtrndance  of  game  has  caused  less  attention  to  be  paid  to 
l^slation  regarding  hunting  seasons  and  methods  of  hunting,  while 
numerous  restrictions  have  been  placed  on  shipment,  sale,  and  market 
hunting,  particularly  by  nonresidents. 

These  drastic  laws  were  not  permitted  to  stand  unchallenged.  The 
nonresident  Ucense  law  of  1875  was  set  aside  by  the  circuit  courts  of 
Craighead  and  Poinsett  Counties  in  1887,*  and  in  1904  the  act  passed 
the  previous  year  prohibiting  nonresidents  from  hunting  in  the  State 
was  carried  to  the  supreme  court  of  Arkansas,  and  ttus  court  held  the 
statute  unconatitutiond  in  so  far  as  it  prevented  property  owners 
from  hunting  on  tiieir  own  land.*  Tlie  nonexpert  law  enacted  in  1833 
authorized  express  companiee  to  examine  packages  suspected  of 
contfuning  game  and  held  them  responsible  for  the  transmisuon  of 
such  shipments  out  of  the  State.  This  broad  power  of  examining 
shipments  with  the  accompanying  responsibility  was  apparently  not 
rehshed  by  the  carriers,  and  a  few  yean  ago  became  the  basis  of  a  test 
case  carried  to  the  supreme  court.  Tlie  court  sustained  the  law  and 
held  the  express  companies  liable  for  game  shipments  intrusted  to 
their  CM-e." 

Restrictions  on  the  shipment  of  game  and  on  hunting  by  nonresi- 
dents have  aroused  most  opposition  in  the  northeast  section  of  the 
State,  particularly  in  the  Sunken  Lands,  where  enormous  numbers  of 
waterfowl  attract  not  only  market  huntere  but  sportsmen  from  other 
States.  Several  wealthy  clubs  have  acquired  property  at  favorable 
points  in  the  r^on  and  have  erected  expensive  club  houses  on  their 
grounds.  In  the  attempt  to  reap  the  greatest  amount  of  benefit  from 
the  enormous  numbers  of  birds  which  annually  visit  this  section,  there 
has  been  a  constant  effort  on  the  part  of  club  members  and  market 
hunters  to  secure  legislation  favorable  to  their  interests.  This  has 
resulted  in  bringing  about  conditions  fu-  &om  satisfactory,  and  has 
left  the  game  without  that  measure  of  protection  which  is  considered 
essential  in  other  States. 

BOOBCES  OF  INFO&UATION. 

Audubon  was  probably  the  first  naturalist  to  visit  the  State. 
He  passed  through  Aricansas  at  various  times  between  the  years  181 1 
and  1819,  but  no  account  of  his  expeditions  has  been  preserved,  and 
the  published  results  consist  only  of  scattered  records  in  his  "Birds 
of  America"  and  the  description  there  of  a  new  species  of  flycatcher 
(Empidonaa  traini),  which  he  procured  on  the  prairies  of  the  Arkansas 
River. 

In  1819  Thomas  Nuttall  made  a  journey  down  the  Mississippi  to 
the  mouth  of  the  Arkansas  and  up  the  Arkansas  to  Fort  Smith,  but 
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he  was  primarily  a  botanist  and  his  account  of  the  trip,  while  abound- 
ing in  interesting  descriptions  and  valuable  plant  notes,  contains 
only  casual  allusions  to  the  birds  seen  along  the  route. 

In  1820  Maj.  Long's  exploring  party,  on  its  return  from  the  Rocky 
Mountains,  crossed  the  State  from  Fort  Smith  to  Little  Rock  and 
thence  overland  to  Cape  Girardeau,  Mo.,  but  with  one  or  two  excep- 
tions the  published  account  of  the  expedition  contains  no  reference 
to  Arkansas  birds. 

Several  of  the  later  Government  exploring  expeditions  to  the 
Western  States  made  Fort  Smith  their  point  of  departure,  but  on 
account  of  the  location  of  that  place  so  near  the  western  boundary 
of  the  State  practically  no  observations  were  made  until  the  explor- 
ing parties  had  crossed  into  what  is  now  Oklahoma. 

The  ornithology  of  Arkansas  remained  practically  unknown  until 
the  later  years  of  the  last  century.  Frequent  references  to  the  birds 
of  the  State,  chiefly  gome  birds,  are  found  in  the  pages  of  Forest 
and  Stream  and  American  Field,  and  occasional  short  articles  have 
appeared  in  the  Auk  and  other  natural  history  magazines,  but  only 
three  local  lists  treating  of  Arkansas  birds  have  been  published. 
The  first  of  tliese  is  a  brief  account  by  H.  S.  Reynolds  of  29  species 
observed  in  White  County  in  the  winter  of  1876-77.'  In  the  summer 
of  18S1  O.  P.  Hay  made  a  few  observations  near  Hopefield,  on  the 
Mississippi  River,  and  in  a  list,  published  the  following  year,  recorded 
29  species  from  the  State.'  In  1902  N.  Hollister  published  a  list  of 
51  species  of  winter  birds,  which  he  observed  in  1899  and  1900, 
chiefly  on  the  Grand  Prairie  of  Arkansas  County.*  This  paper  sup- 
plied four  additions  to  the  State  list  and  many  valuable  distribution 
notes. 

When  Prof.  W.  W.  Cooke  began  the  study  of  bird  migration  in 
the  Mississippi  Valley,  in  1882,  only  a  single  observer.  Prof.  F,  L. 
Harvey,  of  Fayetteville,  was  found  in  Arkansas  to  contribute  notes. 
In  1884  one  more  observer,  W.  A.  Monroe,  of  Newport,  was  added 
to  the  force,  and  in  1SS9  and  1890  C.  E.  Pleas,  of  Clinton,  furnished 
valuable  notes  on  the  birds  of  the  mountain  region  near  that  place. 
Some  of  the  data  furnished  by  these  observers  were  published  in 
Prof.  Cooke's  Report  on  Bird  Migration  in  the  Mississippi  Valley.* 
As  early  as  1886  Mrs.  L.  M.  Stephenson,  of  Helena,  began  to  record 
observations  on  the  birds  of  that  locality,  and  from  1894  to  the 
present  date  she  has  furnished  each  year  to  the  Biological  Survey 
detailed  notes  on  migration.  The  data  supplied  by  this  series  of 
observations  have  proved  of  the  greatest  value  in  the  preparation  of 
the  present  report,  furnishing  many  new  records  and  the  most  im- 
portant migration  dates  at  present  available. 

1  Amec.  NU.,  XI,  pp.  307-308, 187T. 

'  Bull  Nuttall  Om.  aub,  VU,  pp.  t»-M,  ISffi. 

>  WI1»D  BdU.,  DC,  pp.  10-lt,  IKS. 

<  BdIL  2,  DlT.  EcOD.  Omllli.  [BloL  SnrrJt  V.  8.  Dtpt.  Aclc,  I8SS. 


MTJMBEB  OF   SPECIES.  13 

In  the  aprmg  of  1910  Mr.  Walter  G.  Savage  moved  to  Delight, 
Pike  County,  and  at  once  b^an  to  make  observations  on  the  birds 
of  that  r^on.  His  notes,  based  in  many  cases  on  specimens  which 
he  collected,  have  added  much  to  our  knowledge  of  the  birds  of  the 
southwestern  part  of  the  State.  In  the  winter  of  1910-11  Mr. 
G,  Dallas  Hanna  spent  about  six  weeks  at  Van  Buren  collecting 
birds,  chiefly  the  smaller  land  birds.  His  specimens  have  been 
examined  and  identified  by  the  Biological  Survey,  and  these  records, 
together  with  his  notes  on  65  species,  have  added  11  forms  to  the 
State  list  and  many  new  facte  on  the  distribution  of  winter  birds. 

Most  of  the  information  on  breeding  ranges  contained  in  the 
present  report  was  gained  by  the  writer  during  a  collecting  trip 
extending  from  April  28  to  July  7,  1910,  The  principal  localities  at 
which  observations  were  made  are  as  follows:  Mammoth  Spring, 
Cotter,  Lake  City,  Walker  Lake  (Mississippi  County),  Turrell  (Big 
Creek  Station),  Stuttgart,  McGehee,  Wilmot,  Camden,  Delight, 
Womble,  Mena,  Rich  Mountain  (Folk  County),  Pettigrew,  and 
Conway, 

Several  other  members  of  the  Biological  Survey  staff  have  visited 
the  State  for  short  periods.  Edward  A.  Preble  collected  at  Fort 
Smith  and  Fayetteville  from  September  15  to  October  1,  1892. 
B.  H.  Dutcher  worked  at  Hardy,  Batesville,  Beebe,  and  Benton  in 
April,  1894.  C.  E.  Brewster  visited  Big  Lake  for  a  few  days  in  No- 
vember, 1909,  and  December,  1910,  and  Wappanocka  Lake  (Turrell) 
on  December  20,  1910.  W.  L.  McAtee  collected  from  November  12 
to  24,  1910,  at  Mud  Lake  (St.  Francis  County),  Wappanocka  Lake, 
and  Menasha  Lake  and  made  observations  at  Big  Lake  from  June 
20  to  23,  1911. 

NUMBER  OF  SPECIES. 

In  the  list  which  follows  255  species  and  subspecies  are  accredited 
to  the  State.  No  bird  is  admitted  to  the  list  unless  there  is  an 
actual  record  of  its  occurrence,  based  on  a  specimen,  a  published 
record,  or  a  report  by  a  competent  observer. 

On  account  of  the  very  limited  number  of  observers  many  species 
have  escaped  detection  which,  by  reason  of  their  known  range  in 
adjacent  regions,  must  certainly  occur  in  the  State.  These  species, 
35  in  number,  are  included  in  a  hypothetical  list,  distinguished  from 
the  species  actually  recorded  by  being  printed  in  smaller  type. 

Dividing  the  list  of  birds  actually  and  probably  occurring  in  the 
State  into  several  categories,  we  find  that  67  species  or  subspecies 
may  be  considered  as  permanent  residents,  either  nomnigratory 
birds  breeding  within  its  limits  or  migratory  species  that  occur 
in  both  summer  and  winter;  75  are  summer  resident  breeding  spe- 
cies; 60  are  winter  residents;  69  are  transients — that  is,  migrating 
species  occurring  in  either  spring  or  fall;  and  19  occur  irregularly  as 
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ac4^ental  vi^tora.    Many  qteow  Hstad  as  summer  teeidents  and 
winter  ra^deuts  occur  also  more  abundaotly  u  trao^eats.     More 
.thorough  field  investigatiiaig  will  doubtless  increase  the  number  of 
birds  known  to  occur  in  the  State  to  about  300  forms. 
LIST  07  BFBCIfiS. 
Elsd-billed  Or«b«.    PoMgrnkiu  podiixpi. 

.  This  little  grebe,  known  locally  as  "didapper"  and  "hell-diver," 
'may  be  found  during  the  spring  and  fall  migrations  on  almost  any 
lake  or  slough  in  the  State.  In  the  nesting  season,  howoTer,  it  is 
rare,  and  the  only  record  at  hand  is  that  of  a  bird  which  I  saw  at 
Wilmot  on  June  29.  The  lost  migrants  at  Clinton  were  reported 
November  5  (Pleas,  1890),  but  a  few  were  seen  between  November 

15  and  21  (McAtee,  1910)  at  Mud  Lake,  St.  Francis  County;  Turrell, 
Crittenden  County;  and  Menasha  Lake,  iCssissippi  County.  It  is 
possible  that  small  numbers  may  spend  the  winter  in  the  Sunken 
Lands. 

The  demand  for  grebes'  feathers  for  millinety  has  worked  havoc 
among  the  larger  spedes,  and  doubtless  this  little  bird  has  suSered 
to  some  extent  with  the  rest;  but  its  small  size,  retiring  habits,  and 
wonderful  diving  powers  preserve  it  in  a  measure  from  destruction, 
and  imder  present  conditions  it  is  likely  to  hold  its  own.  It  is  a 
harmless  and  interesting  bird  and  should  he  everywhere  protectad. 

Xioon.    Qaxia  mnur. 

The  loon  breeds  from  the  Arctic  Ocean  south  to  Iowa  and  Cliuois 
and  winters  from  southern  Canada  to  the  Gulf  coast.  It  probably 
occurs  in  Arkansas  as  an  uncommon  spring  and  fall  migrant  and 
has  once  been  reported  as  a  winter  resident — at  Clinton,  in  1890. 

Heirisf  Oiill.    iMTua  argeaUtva. 

The  herring  gull,  the  largest  of  its  funily  found  in  the  Miasisuppi 
Valley,  is  widely  distributed  in  both  North  America  and  Europe, 
chiefly  along  tlw  seacoasts  and  on  large  lakes  and  rivers.  It  has 
been  reported  in  winter  near  Chnton  and  probably  occurs  r^ularly 
in  migration.  Mr.  S.  C.  Dowell,  of  Walnut  Ridge,  has  a  specimen 
which  was  killed  in  the  vicinity  of  that  town. 

IUDC-lt01«d  ChilL    Zama  drioupormuu. 

The  ringbill  breeds  in  Canada  and  the  northern  United  States  and 
winters  from  the  Great  Lakes  south  to  Mexico  and  Cuba.  The  only 
definite  record  from  Arkansas  is  that  of  a  bird  in  the  possession  of 
ifr.  S.  C.  Dowell,  which  was  killed  near  Walnut  Ridge,  but  the 
species  is  doubtless  a  fairly  common  migrant  in  both  spring  and  fall. 
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^biviiUlin  OoU.    LanuJimMiM. 

lUa  moall  black-li«ad«d  gull  ia  t,  common  Rummer  resident  in  the  upper  Mitciiwlppi 
Valley  ttoia  Iowa  aixth  to  soutfaem  Cknadk,  and  winten  from  tlte  Quit  coMt  soatiiwud 
to  South  America.    It  undoubtedly  occun  in  Ariunau  in  migntion.] 

Bon^wrte  OnU.    Lanu  phUadelplaa. 

This  species,  one  of  tlie  smallest  of  the  gulk,  is  probably  a  regular, 
though  uncominoa,  transient  risitant.  No  recent  records  of  its 
occurrence  are  at  hand,  but  Audubon  mentions  a  specimen  which  he 
shot  November  12,  1820,  on  the  Mississippi  River,  a  few  miles  below 
the  mouth  of  the  Arkansas.' 

[Tonter  Tern,     SUma/onUri. 

This  tern  is  widely  disQibuted  in  the  Miwieeippi  VftUey,  breeding  on  the  coaeta  at 
Louisiiuut  and  T«xh  and  also  from  Nebiaoka  and  Illinoia  northward.  It  is  recorded 
aa  a  tegular  tnuuieat  viaitAnt  in  Hi«BOuii,  and  probably  occun  in  Arkanm*.] 

[Iisaat  Twm.     Sterna  aTttillanari. 

The  least  tern  ia  known  aa  a  summer  resident  in  the  Miasiflsippi  Valley,  formerty 
common,  now  very  tare  aa  a  result  of  persecutioa  by  plumage  hunters.  It  formerly 
bred  north  to  Iowa  and  Nebraska  and  has  been  observed  in  summer  in  recent  yettis  at 
Tallulah,  La.*  Obeiholser  found  it  fiiirly  common  in  June,  1902,  near  Texarkana, 
Tex.,  witfaina  tew  milesof  the  Arkanaui  line.  In  former  yeaiB  it  undoubtedly  occurred 
in  Arkansas  and  it  may  still  be  lound  in  the  8tat«.] 

[Black  Tern.     By^vdielidoti  nigra  lurtTtamentit. 

The  black  tem  broeda  from  Missouri  and  Ohio  northward  to  northern  Canada  and 
winters  south  of  the  United  Stales.  It  undoubtedly  occuia  rt^larly  in  Arkansaa  as 
a  apring  and  fall  migrant.] 

Water  Turkey.    Anhinga  anhinga. 

The  water  turkey  or  "snake  bird"  is  fairly  common  locally  in  the 
swamps  of  eastern  Arkansas.  It  breeds  at  Helena,  Wihnot,  and 
Walker  Lake  and  has  been  recorded  from  Osceola  and  Newport — at 
the  last-named  place  in  winter. 

The  birds  are  frequently  hunted  for  food  or  sport,  and  as  they  are 
easily  approached,  tiieir  numbers  have  been  mudi  reduced.  If  not 
protected  by  the  enforcement  of  the  existing  game  law,  the  species 
is  likely  to  be  exterminated.  A  bird  so  harmless  and  interesting 
should  be  preserved  for  future  generations. 

I>onU«-«E«at«d  O^monnt.    Phalairoayfax  niritut  ourffut. 

Cormorants  were  formerly  abundant  in  the  rivers  and  swamps  of 
eastern  Arkansas,  but  as  a  result  of  the  drainage  and  settlement  of 
the  land  they  are  now  found  only  in  the  wilder  and  more  remote 
sections,  where  they  are  comparatively  free  from  persecution.  A 
large  colony,  probably  the  only  lai^e  one  now  remaining  in  the  State, 

1  On.  Blof.,  IV,  313,  IS3&  •  Barer,  Alllmi,  uid  Xopman,  Aak,  XXIV,  p.  31S,  IWT. 
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breeds  in  a  rookery  at  Walker  Lake,  Misaissippi  County,  in  company 
with  great  blue  herona  and  water  turkeys.  When  I  visited  this 
rookery  the  first  week  in  May,  1910,  I  found  the  cormorants  sitting 
on  their  nests  in  the  tops  of  the  tall  cypresses  growing  in  the  lake. 
The  nests,  of  which  there  were  between  100  and  200,  were  placed  in 
crotches  either  close  to  the  trunks  or  some  distance  out  on  the  limbs 
and  were  compactly  built  of  green  cypress  twigs  with  a  few  strips  of 
bark  as  a  lining.  Most  of  the  nests  examined  contained  three  or  four 
bluish  eggs,  but  in  one  were  four  httle  naked  coal-black  cormorants 
a  few  days  old.  The  number  of  nests  in  a  single  tree  varied  from 
1  to  6 — ^usually  3  or  4 — and  in  many  instances  the  cormorants  shared 
the  tree  with  several  great  blue  herons.  Specimens  taken  in  this 
colony  are  referable  to  the  northern  form,  and  this  is  probably  the 
southern  limit  of  its  breeding  range. 

Cormorants  feed  chiefly  upon  fish  and  often  fly  long  distances  to 
obtain  their  favorite  food.  With  the  approach  of  winter  many  of 
the  birds  seek  more  southern  waters,  but  some  remain  till  cold 
weather.  Migrants  were  observed  at  Helena  between  September  15 
and  October  14,  1894  (Stephenson),  and  quite  a  number  on  Mena^a 
Lake  November  22-24  (McAtee,  1910).  In  1882  they  were  reported 
as  very  abundant  along  White  River  near  Crocketts  Bluff.'  Many 
persons  call  this  species  "water  turkey"  as  well  as  the  species  properly 
BO  named.  Cormorants  may  he  easily  recognized  by  their  hooked  bill 
and  their  uniform  glossy  black  color. 

Whit«  Pelloan.    Peltamvt  erythrorhynehot. 

White  pehcans  were  formerly  very  abundant  in  migration  along 
the  larger  rivers  and  they  still  visit  the  Stat«  in  some  numbers.  In 
1895  and  1896  Mrs.  L.  M.  Stephenson  reported  flocks  of  100  to  300 
at  Helena  between  September  3  and  November  9.  Mr.  W.  D. 
Brooks,  of  Turrell,  states  that  numbers  of  them  come  to  the  lake  at 
that  place  each  year  in  August,  and  one  was  killed  there  about  Novem- 
ber 15,  1910.  Occasional  fiocks  are  seen  on  Walker  Lake  and  on  Big 
Lake,  and  the  birds  doubtless  occur  regularly  in  small  numbers  in  all 
parts  of  the  Sunken  Lands. 

Heiganser.     Merffu*  amerUanta. 

This  duck,  known  commonly  as  "shelldrake,"  is  probably  on 
uncommon  winter  resident.  Audubon  speaks  of  observing  it  on  the 
Aik:anaas  River,"  and  Mrs.  Stephenson  reports  it  on  the  authority  of 
local  hunters  at  Helena,  but  definite  records  of  its  recent  occurrence 
are  lacking. 

[Bed-breasted  Ue^auser.    Mergut  tenator. 

The  red-breaeted  merganser  ie  a  cummon  winter  reeident  im  Louiaiuu  and  a  rare 
winter  reeideat  in  Missouri.    It  ehould  be  found  occasionally  in  ArkaDaaa,] 

>  Form  aad  Stn«m,  XVm,  p.  27, 1832.  •  BbdS  <dAnu(.,  VI,  p.  387, 1S43. 

DigmzedbyGoOgle 


Hooded  KerguiMi.    LopinA/tu  aicullatvt. 

A  fairly  abundant  summer  reBid«nt  throughout  the  UisBiasippi 
Valley,  the  hooded  ah«lldrake  or  "  sawbiU"  tsveds  in  faTOTable  local- 
ities in  Arkansas,  nesting  in  hollow  trees,  after  the  manner  of  the 
wood  duck.  Strong-dying  young  vere  seen  at  Big  I«ke  June  22, 
1911  (McAtee),  It  is  common  in  migration  on  lakes  and  aloughs, 
ajid  is  r^wrted  to  occur  plentifully  on  Big  Lake  from  October  to 
March.  McAtee  found  it  conunon  at  Mud  Lake  November  14  and 
at  Turrell  November  17-19,  1910.  The  food  of  this  species  is  chiefly 
crawfish,  frogs,  small  fishes,  and  insects. 

lUUrnxd.    .Anot  TteyvtynaU. 

The  mallard  is  the  most  abundant  duck  and  the  most  important 
game  bird  in  the  State.  It  has  been  the  chief  factor  in  the  develop- 
ment of  extensive  market  hunting  and  shipping  interests  and  in  the 
growth  of  several  lai^  and  wealthy  sportsmen's  clubs. 

The  first  faU  migrants  arrive  about  the  middle  of  October,  but  the 
main  flight  occurs  in  November,  and  the  species  is  found  in  numbers 
uiMl  the  middle  of  April,  although  the  majority  go  north  in  March. 
The  shallow  lakes  and  overflowed  bottom  lands  of  the  eastern  part  of 
the  State  are  particularly  attractive  to  this  bird,  and  on  these  waters  it 
reaches  its  greatest  abundance.  Many  thousands  are  killed  each 
season  by  market  hunters  and  thousands  more  by  local  gunners  and 
members  of  sportsmen's  clubs.  Wdmann  states  that  in  the  winter 
of  1893-94  150,000  ducks,  four-fifths  of  which  were  mallards,  were 
sent  to  market  from  the  Big  Lake  r^on.'  In  spite  of  the  tremendous 
annual  slaughter  the  species  is  still  found  in  great  abundance,  but 
aecording  to  experienced  gunners  is  decreasing  yearly  in  numbers. 
It  was  recorded  as  abundant  on  the  Grand  Prairie  around  Stuttgart 
in  Novemb^*  and  January  (Holbster,  1899  and  1900)  and  at  Mud 
Lake,  Menasha  Lake,  and  Wappanocka  Lake  in  November  (McAtee, 
1910).  It  winters  in  small  numbers  in  the  vicinily  of  Fayetteville 
(Harvey),  and  has  been  reported  from Clintonin  February  (Pleas)  and 
from  Van  Buren  in  December  (Hanna).  The  food  of  the  mallard  con- 
siste  lai^ely  of  the  seeds  and  stems  of  water  plants  (such  as  duckweed, 
pondweed,  and  homwort),  together  with  acorns,  beechnuts,  and 
various  grains.  The  birds  are  loni  of  both  com  and  rice,  and  when 
living  near  grunfields  are  aaid  to  feed  in,  them,  r^ularly .  They  e»a- 
sums  more  or  lea  animal  food,  such  as  snaila,  atjuatic  inaocts,  aa  occa^ 
sional  meadow  mouae  or  frog,  and  will  nat  raject  even  dead  fiah  or 
other  offal.  In  the  timbered  sloughs  of  eastern  Arkansas  the  mallard 
feeds  ertfinsLvely  on  aeonu,  bub  on  lakes  ia  the  Sunken  Lands  lives 
to  a  great  extent  on  seeds  and  water  plante. 


lAuk,  Xn,  p.  3H,  UBS. 
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Bl&ek  Duck.    Atuu  mibripei. 

Although  common  ftlong  the  Atiantic  coast,  the  black  duck  is  com- 
paratively rare  in  the  Mississippi  Valley.  A  specimen  taken  in  Mis- 
sissippi County  November  5,  1^7,  has  been  recorded  by  Mr.  William 
Brew8t«r.>  McAtee  saw  a  few  at  Mud  Lake  November  13  and  14, 
many  at  Menasha  Lake  November  21  and  22,  and  one  at  Turrell 
November  19  (1910),  and  took  specimens  at  each  of  these  localities. 

OftdwoU.    Chtnilebiimtu  ttreperui. 

The  gadwall,  known  frequently  as  "gray  duck"  or  "red  wing,"  is 
a  common  winter  visitant  in  the  State.  Mr.  O.  V^dmann  speaks  of 
it  as  plentiful  on  Big  Lake'  and  Mrs.  Stephenson  reports  it  at 
Helena.  McAtee  found  it  common  at  Mud  Lake  November  13-15 
and  abundant  at  Turrdl  November  17-19  (1910).  It  was  common 
at  Menasha  liake  December  10,  1909,  when  50  w©r«  killed  by  the 
dub  members.  According  to  Goss,  this  bird  feeds  upon  insects, 
BDiiils,  tadpoles,  crawfish,  bulbous  roots,  tender  blades  of  grass,  and 
cereab.'  On  Big  Lake  it  is  said  to  feed  in  open  water  in  company 
with  coots  (FvMca  americxma),  and  its  food  there  consists  largely  of 
seeds  of  aquatic  plants. 

Baldpattt.     Mareca  omcruana. 

The  baldpate  or  Americui  widgeon  is  a  common  migrant  in  the 
Mississippi  Valley,  breeding  from  Kansas  and  Wisconsin  northward 
and  wintering  mainly  from  the  Gulf  States  southward.  It  doubtless 
occurs  regularly  in  Arkansas  in  fall  and  spring,  but  there  are  few 
available  records.  Hollister  states  that  he  saw  very  few  in  the  bags 
of  market  hunters  at  Stuttgart,  and  McAtee  secured  only  two  speci- 
mens in  November — one  at  Mud  Lake,  November  14,  and  one  at 
Turrell,  November  19.  C.  E.  Brewster  saw  a  few  on  Big  Lake, 
December  17,  1910,'  but  it  is  not  usually  common  there.  The  food 
of  the  baldpate  is  said  to  confflst  of  roots  and  seeds  of  aquatic  plants, 
water  insects,  beechnuts,  etc.  It  is  accused  of  robbing  tiie  canvas- 
back  and  other  diving  ducks  of  the  food  which  these  birds  bring  to 
tiie  surface. 

Oraan-wlDged  Teal.    Nation  earolmetue. 

The  green-winged  t«ai  is  an  abundant  migrant  in  both  spring  and 
fall,  and  small  numbers  spend  the  winter  in  ihe  State.  Southbound 
migrants  are  first  seen  in  early  October,  and  by  the  middle  of  Novem- 
ber the  species  is  abundaAt  on  ihe  lakes  and  sloughs  of  the  Sunken 
Lands.  A  few  remain  on  Big  Lake  all  winter,  but  most  of  them  leave 
with  the  coming  of  severe  weather.    The  first  small  fiight  was  noted 
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at  Crocketts  Bluff  on  October  22  (1882),^  and  Savage  saw  a  flock  of 
seven  at  Delight  on  NoTember  9  (1910).  McAtee  found  the  species 
abundant  b;  the  middle  of  November  at  Mud  Lake  and  Wappanocka 
Lake,  but  HolUster  states  that  few  were  seen  at  Stuttgart  in  Jan- 
nary.  In  spring  the  first  arrivals  have  been  noted  at  Fayetteville 
March  20,  but  they  doubtless  reach  the  lowlands  of  the  State  in 
February.  The  food  of  this  teal  consiste  principally  of  the  seeds  of 
aquatic  plants  (including  various  grasses,  sedges,  wild  rice,  and  pond- 
weed),  small  acorns,  fallen  grapes  or  herriee,  aquatic  insects,  and 
small  snails. 

Btue-wllly«d  Tsftl.     Querquedula  ditoort. 

The  bluewing  is  a  common  transient  visitant,  but  as  it  migrates 
south  before  the  fall  hunting  season  is  fairly  under  way  comparar 
tively  few  are  killed  by  market  hunters  or  by  sportsmen.  The  ear- 
Uest  migrants  reach  Arkansas  in  late  August  or  early  September, 
becoming  conmion  the  last  of  September  or  first  of  October,  and  by 
November  nearly  all  have  passed  southward  to  their  winter  home. 
In  mild  winters  a  few  may  remain  in  the  State,  aa  in  the  winter  of 
189^94,  when  they  were  reported  in  small  numbers  from  Big  Lake.' 
A  writer  in  the  American  Field  speaks  of  their  occurrence  in  December 
on  Rose  Lake,  Crawford  County.*  In  spring  this  is  one  of  the  latest 
ducks  to  migrate,  ibe  majority  passing  north  between  March  15  and 
April  15.  Many  linger  even  later  than  that,  and  I  noted  a  small 
flock  on  the  St.  Francis  River,  north  of  Bertig,  April  29.  This  duck 
feeds  upon  the  seeds,  roots,  and  tender  blades  of  water  plants,  and  is 
said  to  be  especially  fond  of  wild  rice.     It  eats  also  snails  and  insects. 

ShaviA.9x.    Spatula  clypeata. 

The  shoveler,  or  spoonbill,  as  it  is  usually  called,  is  a  fairly  com- 
mon migrant  and  an  unconunon  winter  resident.  McAtee  took  a 
few  specimens  at  Mud  Lake,  Wappanocka  Lake,  and  Menasha  Lake 
between  November  14  and  22,  and  it  is  reported  in  Decembo*  from 
the  latter  place  and  from  Rose  Lake,  Crawford  County.*  Two  were 
kiUed  on  Big  Lake,  December  17  (1910),  and  a  few  are  found  there 
throughout  the  winter  (Eason).  Its  principal  breeding  range  is  in 
ihe  prairie  region  from  Iowa  and  South  Dakota  northward  to  the 
Saskatchewan,  but  since  it  has  once  been  found  breeding  in  east 
Texas  it  may  occasionally  nest  in  Arkansas.  The  food  of  this  duck 
includes  seeds  of  various  water  plants,  snails,  earthworms,  and 
aquatic  insects. 

>  ^'BTTOe,"  FmM  anil  Btnuo,  XIX,  p.  Z8t,  1382. 
■  Wldmson,  Auk,  xn,  p.  354,  UBS. 
1  "Old  TlDMi,"  Am.  YIM,  LU,  p.  181,  UK. 
*  Ahht.  Fldd,  Ln,  p.  181,  UW. 
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TintaU.  Dafila  aaOa. 
The  pintail,  or  "sprig,"  ia  an  abundant  migrant,  especially  in 
spring,  and  an  uncommon  wintw  resident.  First  anirab  in  fall 
have  been  noted  at  Osceola  October  6,  and  by  November  11  the 
birds  were  common  on  Mud  Lake.  At  Wappanocka  Lake  McAtee 
found  them  abundant  November  17-19,  and  at  Stuttgart  HolliatOT 
recorded  a  few  seen  in  January.  Mr.  W.  B.  Eason  saya  of  the  pin- 
tail on  Big  Lake:  "Not  many  stop  here  on  the  southward  flight, 
but  on  the  return  in  February  there  are  thousands  of  them,  and 
they  furnish  good  shooting  for  several  weeks."  The  first  north-  . 
bound  migrants  were  observed  at  Fayetteville  January  27  and  the 
last  on  March  20.  This  species  feecb  on  the  seeds  and  stems  of 
rushes,  duckweed,  and  other  aquatic  plants,  snails,  and  insects.  It 
is  said  to  be  fond  of  beechnuts  and  acorns. 

Wood  DnA.  Aio  ipmua. 
This  handsome  duck  ia  one  of  the  commonest  of  its  family  in  both 
summer  and  winter.  Formerly  abtmdant  in  many  parts  of  the 
State,  its  numbers  have  been  greatly  reduced  by  constant  persecution, 
and  it  is  now  rare  or  absent  in  many  locahties.  In  the  heavy  swamps 
of  the  eastern  counties  it  is  still  common,  but  will  not  long  remain  so 
unless  protection  is  afforded  it  by  both  law  and  public  sentiment.  At 
present  it  may  be  kiUed  at  any  time  and  gunners  often  begin  shooting 
the  young  birds  in  June,  when  they  are  not  more  than  two-thirda 
grown.  In  the  Sunken  Lands  it  finds  ideal  nesting  haunte,  and  there 
it  breeds  abundantly,  nesting  in  hollow  trees  over  water.  It  nests 
also,  but  less  frequently,  in  swampy  bottoms  throughout  the  State, 
having  been  observed  at  Clinton,  Fayetteville,  Newport,  TurreU,  Big 
Lake,  Helena,  Wihnot,  and  Alma.  In  winter  it  has  been  reported 
from  Alma,  Fayetteville,  and  Stuttgart  (3  killed  February  8);  but,  as 
at  other  seasons,  is  probably  most  numerous  in  the  big  swamps  of  the 
northeastern  counties.  Hol]»ter  reported  it  very  common  on  Bayou 
Meto,  Arkansas  County,  in  November,  and  McAtee  found  it  in  small 
numbers  at  TurreU  November  17-19.  The  food  of  the  wood  duck 
consists  of  the  seeds  and  leaves  of  aquatic  plants  (aueh  aa  the  water 
hly,  pondweed,  and  wild  rice),  aoonu,  beechnuts,  <^eatnuts,  wild 
fruits,  and  insects. 

Redbead.     Mwila  amaiiVTM. 

The  redhead  occurs  in  favorable  localities  as  a  regular  and  not 
unconunon  migrant  and  winter  resident,  preferring  usually  the 
deeper  lakes  and  streams  for  its  feeding  grounds.  It  has  been 
reported  as  a  migrant  at  Clinton  and  Helma  and  was  observed  in 
numbers  by  McAtee  at  Menaaha  Lake  November  22-24.  A  writer  in 
the  American  Field  says  it  is  occasional  in  winter  (December)  on 
Rose  Lake,  Crawford  County,^  and.  Mr.  W.  B.  Eason  reports  a  few 
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occurring  oq  Big  Lalce  all  winter.  Hanna  saw  a  Sock  of  30  at  Van 
Burea  November  28.  Audubon  states  that  the  food  of  this  duck 
coDsiatA  of  small  fishes,  tadpoles,  snails,  a^ms,  beechnuts,  and 
tlades  of  grass.  To  this  list  should  be  added  insects  and  tJie  seeds  and 
stems  of  water  planto. 

CuiTMsbftck.  Mania  valitituHa. 
The  famous  canvasback  occurs  as  a  moderately  common  migrant 
and  a  few  remain  tlirougfa  the  winter.  It  breeds  from  Minnesota  and 
Nebraska  northward,  and  on  ite  southward  migration  reaches  Arkan- 
sas usually  in  November.  McAtee  found  it  numwous  on  Wappanocka 
Lake  November  17-19,  1910,  but  it  is  not  usually  common  there. 
One  specimen  was  taken  also  on  Menasha  Lake  November  23,  and  the 
species  has  been  reported  from  Big  Lake  (a  few  all  winter),  Osceola, 
and  Heloia.  Hie  canvasback  feeds  mainly  on  the  seeds,  tubers,  and 
stems  of  vaiiouB  water  plants  (such  as  pondweed,  eel  grass,  arrow- 
head, and  nishee),  and  consumes  also  some  molluaks,  crustaceans,  and 
insects. 

IiBMBr  Boftup  DtuA.     MariUi  affinit. 

The  scaup,  or  "blue-bill,"  as  it  is  frequently  called,  occurs  regu- 
larly in  moderate  numbers  as  a  winter  resident.  On  MenasliaLake 
one  was  taken  December  1  (1909),  and  seven  on  November  22  and 
23  (1910).  It  is  reported  plentiful  at  Big  Lake  about  the  middle  of 
November  (Eason),  and  one  was  killed  there  Decefciber  17  (1910). 
KumBen  reports  "  a  few  seen  in  Arkansas  near  Ft.  Gibson,  Ind.Ter.,"* 
probably  not  far  from  Fort  Smith. 

Sing-iiMk«d  Duck.     Marila  eollaru. 

The  ring-neck  or  "black  jack"  is  a  common  migrant  and  winter 
resident.  It  occurs  abundantly  in  autumn  on  the  waters  of  the 
Sunken  Lands  and  less  numerously  on  other  lakes  and  sloughs. 
McAtee  found  it  common  at  Mud  Lake  November  13-15  and  at 
Turrell  November  17-19.  It  was  abundant  at  Menasha  Lake  between 
November  21  and  December  10,  13  birds  having  been  killed  tliere 
on  the  latter  date.  On  Big  Lake  in  November  and  December  it  is 
often  tiie  most  ^Hindant  duck,  and  gunners  there  frequently  kill  as 
many  as  50  birds  m  a  few  hours.  A  few  reonain  all  winter  (Eason). 
The  food  of  the  ring-neck  consists  mainly  of  the  seeds  and  stems  of 
pondweed,  bomwort,  and  other  aquatic  plants,  with  many  nymphs 
and  larvie  of  water  insects. 

Gk>ld«ii-e7*.    Clanfula  don^ula  amtriowia. 

This  hardy  northern  duck  is  of  rare  occurrence  south  of  Missouri 
and  Illinois,  but  is  occasionally  found  in  Ai^ansae  in  winter.  C.  E. 
Brewster  observed  several  on  Big  Lake  December  17,  1910,  and  Mr. 
W.  B.  Eason,  custodian  of  the  Big  Lake  Club,  reports  a  good  many 
there  in  January,  191 1.    There  are  no  other  records  from  the  State. 

1  rWdud  Forat,  n,  p.  UO,  1877, 
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Bufflelieftd.    ChantonOta  atbeola. 

The  bufflehead  or  "butter-ball,"  one  of  the  smallest  ducka,  is  a 
fairly  common  migrant  in  the  Mississippi  Valley  and,  althou^ 
reported  but  a  few  times  from  Arkansas,  doubtless  occurs  there  quite 
regularly.  At  Helena,  Mrs.  Stephenson  reports  it  on  the  authority 
of  a  local  hunter.  Dr.  D.  A.  Richardson  noted  it  as  a  rare  migrant 
at  Osceola  in  1888,  and  it  is  reported  by  local  hunters  at  Paragould 
as  fairly  plentiful  in  Mississippi  County.  C.  E.  Brewster  killed  one 
and  saw  a  number  that  had  been  killed  on  Big  Lake  in  November, 
1909,  but  they  are  saidto  bo  rare  there. 

Baddy  Bui^.    EritmatuTa  jamaieam*. 

The  little  ruddy  duck,  sometimes  called  "bristle-tail"  or  "booby," 
occurs  in  the  Mississippi  Valley  as  a  common  migrant  and  less  fre- 
quently as  a  winter  resident  from  Illinois  southward.  The  only 
records  from  Arkansas  are  furnished  by  McAtee,  who  found  it  com- 
mon at  Turrell  November  17,  and  saw  several  on  Menasha  Lake 
November  21,  1910. 

Bnow  Ooosv.     Chen  hyperboreiu  hyperhama. 
araftt«T  Snow  Ooose.     Chen  hyperboretu  nivalii. 

Snow  geese,  undoubtedly  representing  both  forms  of  the  spedes, 
occur  r^ularly  in  migration  in  the  Mississippi  Valley,  where  they  are 
almost  universally  known  as  "brant"  or  "white  brant."  They  were 
seen  at  Helena,  October  19-November  21,  1895,  by  Mrs.  Stephenson, 
at  Fayetteville,  March  20-31,  1883,  by  Prof.  Harvey,  and  at  Delight, 
March  28,  1911,  by  Mr.  Savage,  these  being  the  only  definite  records 
from  the  State. 

[Blufl  Oooa«.     Chen  exraUteeni. 

The  nnge  of  this  goow  ia  imperfectly  knowo,  but  since  it  occiin  aa  a.  common 
migrant  in  Illiaois  and  as  an  abundant  winter  resident  on  the  coast  of  Louisiaim,  it 
will  undoubtedly  be  found  in  Arkansas  during  migrations.] 

Whit«-tronted  Oocme.    Anter  albifroru  gambeti. 

The  "speckle-belly"  or  "speckled  brant,"  as  this  goose  is  oft«i 
called,  is  a  fairly  common  bird  in  the  Mississippi  Valley  and  probably 
occurs  regularly  in  Arkansas  in  migration.  The  only  record  from 
the  State  is  by  Audubon,  who  states  that  "numbers  [were]  seen  high 
on  the  Arkansas  River,"  ' 

Oanada  Oooae.    Brania  eanadenrit  tmtadeneU. 

The  wild  goose  is  a  common  migrant  and  winter  resident  in  the 
State  and  a  few  pairs  remain  to  breed  in  the  most  secluded  parts  ol 
the  Sunken  Lands.  At  Walker  Lake  on  May  4,  1910,  I  saw  a  pair 
and  was  told  that  several  pairs  breed  there  each  season.    This  is 
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probably  the  extreme  southeTn  limit  of  this  bird's  breeding  range 
in  the  MiBsissippi  Valley,  its  principal  summer  home  being  in  the 
interior  of  Canada.  Migrating  geese  begin  to  011170  by  the  last  of 
September  (earliest  seen  at  Helena,  September  26)  and  are  present 
in  varying  numbers  untO  late  March  or  early  April. 

Audubon  found  wild  geese  abundant  on  the  Arkansas  River  in 
winter*  and  Hollister  recorde  their  occurrence  on  the  Grand  Prairie 
about  Stuttgart  at  the  same  season.  McAtee  found  them  abundant 
at  Meuaaha  Lake  November  22-24,  and  C.  E.  Brewster  saw  several 
bunches,  numbering  about  75  in  all,  at  Turrell  December  20,  1910. 
The  species  has  been  reported  in  migration  from  Osceola,  Little 
River,  Monticello,  and  Fayetteville. 

The  food  of  the  wild  goose  includes  a  variety  of  wild  plants,  such 
as  grass  wrack  (Zoatera),  wild  rice,  arrowhead,  sedges,  and  marsh 
grasses.  Sprouting  grain,  including  wheat,  com,  barley,  and  oats, 
is  a  favorite  food  and  the  birds  sometimes  cause  much  damage  by 
destroying  the  roots  of  grain.  They  frequently  eat  wild  berries,  as 
well  as  insects,  crustaceans,  small  clams,  and  snails. 

Hatohlna  Oooae.     Branta  eonodeiwii  hutchinri. 

This  small  form  of  the  wild  goose  is  probably  a  fairly  common 
migrant  and  winter  resident.  The  only  record  at  hand  is  that  by 
Hollister,  who  saw  two  birds  at  Stuttgart  in  1869.* 

A  goose  weighing  only  about  3  pounds,  shot  at  Mud  Lake,  St. 
Francis  County,  early  in  November,  1910,  was  probably  of  this 
subspecies. 

[WbiatUng  Swan.    Olor  eolumbioma. 

Tbis  apecicfl  ie  &  i«ra  migmnt  in  the  HiaBinippi  VkUe}',  uid  u  found  locally  im 
winter  from  Illinois  to  Louisiana  and  Texas.    It  doubtlea  occurs  occadonally  in 


Trumpeter  Swan.    Olor  bueanator. 

The  trumpeter  swan  is  the  species  usually  found  in  the  ^Gssissippi 
Valley  in  migration.  Audubon  reported  it  as  visiting  the  Arkansas 
River  annual^,  and  he  shot  a  specimen  on  a  lake  near  the  mouth  of 
that  river.*  Lai^e  flocks  of  swrais,  probably  of  this  species,  were 
seen  flying  north  at  Helena,  April  29,  1890,  and  April  20,  1891 
(Stephenson).  The  bird  is  occasionally  seen  at  Mud  Lake,  but  in 
recent  years  has  become  very  rare  in  the  State. 

Wood  Diis.     Uyeuria  anuricana. 

This  large,  storklike  bird,  often  called  "gourdhead,"  is  a  regular 
summer  visitant  in  many  parts  of  the  State.  It  apparently  does  not 
nest  in  Arkansas,  but  wanders  northward  in  July  or  August  from  its 
breeding  grounds  in  the  Gulf  States.     On  July  7,  1910,  I  saw  six  in 

<  Orn.  Blog.,  IV,  pp.  ISl-tX,  UB. 


84  BIBDB  OF  ABEA1T8A8. 

an  open,  swampy  tract  of  woodland  near  Camden.  When  approached 
they  rose  leisurely  and  circled  slowly  over  the  tops  of  the  trees  for 
several  minutes,  but  at  the  discharge  of  a  gun  saUed  away  into  Uie 
thicker  timber. 

This  species  is  reputed  to  appear  r^ularly  in  August  at  Turrell, 
and  Mrs.  Stephemon  states  that  great  numbers  are  seen  in  the  fall 
at  Helena,  "drilling  high  in  air."  Mr.  S.  C.  Dowell,  of  Walnut 
Bidge,  has  a  m<«u»ted  specimen  which  was  killed  in  that  vicinity. 
Oberbolser,  in  1902,  reported  the  species  as  occurring  abunduitly  in 
July  and  August  along  Red  River  north  of  Texaricana. 

BIttam.     Botauna  UTUiginota*. 

The  bittern,  "stake-driver,"  or  "thunder-pump,"  is  a  common 
migrant  in  Arkansas  and  may  occasionally  breed  there,  t^oiigh  its 
normal  eummo'  home  is  from  Ifissouri  nortJiward.  The  first  spring 
migrant  was  noted  at  Fayetteville  Mar<^31  (Harvey,  1S83)  and  at 
Delight  April  11  (Sav^;e,  1911).  The  ^>ecies  was  common  on  the 
St.  Francis  River,  noith  of  Be^tig,  between  April  25  and  30  (1909). 
It  was  reported  aa  a  summer  resident  at  Newport  in  1895.  In 
autumn  it  has  been  recorded  as  arriving  at  I>elight  September  1 5  and 
16  (Savage)  and  at  Crocketts  Bluff  October  22.'  Bitterns  frequent 
marshes  and  the  borders  of  streams,  where  their  curious  pumping 
notes  may  be  heard  and  where  Uiey  are  often  flushed  and  wan- 
tonly killed  by  duck  hunters.  Their  food  consists  l&i^ely  of  frogs, 
snakes,  liaards,  crawfish,  meadow  mice,  and  fish. 
[LesBt  Bittern.    Ixobrydiut  txilU. 

This  diininutive  inemb»  of  (he  heron  funily  is  a  locally  abundant  flummer  resident 
throu^out  the  MiBainq>pi  Vklley,  and  vill  doubtlen  be  found  ae  a  breeder  in  Hie 

swunpi  of  Ai^anBas.] 

Oteat  Blue  E«ron.  Ardea  htrodiiu. 
This  fine  bird,  often  called  "blue  crane,"  is  a  fairly  common 
summer  resident  and  a  few  remain  during  the  winter.  It  has  been 
observed  in  the  breeding  season  at  Clinton,  Walker  Lak:e,  Turrell, 
and  Wilmot,  and  in  fall  and  winter  at  Fayetteville,  Fort  Smith,  Mud 
Lake,  and  Menasha  Lake.  It  is  most  common  in  the  bottomlands  of 
the  eastern  part  of  the  State,  and  at  Walker  Lake  there  is  a  large 
rookery  contdning  several  hundred  nesting  pairs.  I  visited  this 
colony  on  May  4  and  5,  1910,  and  found  the  birds  in  the  midst  of 
their  breeding  season.  The  nests  were  concentrated  in  an  area  of  a 
few  acres  in  the  middle  of  a  big  cypress  swamp  in  which  the  water  was 
at  that  time  from  3  to  5  feet  deep.  They  were  placed  near  the  tops 
of  the  larger  trees,  usually  at  a  point  where  several  hmbs  forked, 
and  single  trees  contained  from  1  to  10  nests.  A  few  nests  at  this 
date  contained  eggs,  but  the  great  majority  were  occupied  by  young 
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Fta  2.— Great  Blue  Herons  and  Nests,  Walker  Lake,  Arkansas. 


Cloot^lc 


ubjGoOgIc 


HBRONB.  25 

a  few  da^  old.    lie  calk  of  the  young  sounded  like  the  chattering 
of  a  flock  of  UackbirdB. 

Th«  food  of  ttu8  heron  oooeisto  diiedy  of  &h,  with  the  addition  of 
frogs,  lizards,  sn^ee,  meadow  miee,  young  rats,  <»iiBtaceao8,  Bmall 
birds,  especially  the  emaller  marsh-inhabiting  species,  and  ineects, 
puiicidMly  grasehof^TS  aad  aquatic  beetles. 

Amttioaii  £gT«t.     BerodioM  tgrcUa. 

The  large  white  egret,  formerly  an  abundant  breeding  speciea  in 
the  swamps  of  Arkansas  and  other  States  in  the  ilieeissippi  Y^ey, 
has  been  almost  estenninated  through  ihe  milliners'  demand  for 
its  plumee.  Tw«ity  years  ago  a  large  colcny  of  these  birds  nested 
in  Uie  "Feck  Cypress"  near  Armorel.  In  May,  1910,  in  the  Walker 
Lake  rookeiy  in  the  same  county,  I  saw  only  three  or  four  pairs, 
and  in  June  oi  Uie  same  year  Mr.  B.  Widmann  foimd  3  neets  there 
and  saw  only  3  adult  birds.  One  of  the  neeta  contuned  1  e^. 
another  3  neariy  fiedged  young,  and  on  the  tlurd  an  adult  turd  was 
sitting.  Bztensve  shooting  of  this  species  iar  its  plumes  has  ceased 
because  there  are  not  enough  birds  left  to  make  the  business  profitable. 
But  to  assure  the  safety  of  the  remnant  will  necessitate  the  strict 
enforcement  of  the  law  protecting  all  nongame  birds. 

BnowT  ■c'et.    E^rtUatandiiimma. 

Like  the  other  white  herons,  this  exquisite  little  egret,  although 
once  abundant,  has  been  practically  exterminated  by  persistent 
hunting  for  its  plumes.  It  formerly  nested  in  the  Mississippi 
Valley  States  as  far  north  as  southern  Illinois,  but  in  recent  years 
has  been  driven  out  from  all  but  the  more  inaccessible  parts  of 
Louisiana.  In  1886  it  was  reported  as  arriving  at  Osceola  April  3, 
and  in  1 889  a  few  were  seen  at  Clinton  July  4.  In  June  and  July, 
1902,  Oberholaer  saw  a  few  along  Red  River  north  of  Texarkana. 

[LouigUna  Heron.    ByAnnmta  triMlor  rufieoUis. 

Thifl  is  a  Boutham  species,  broedii^  blong  the  Gulf  coast  uid  north  to  North  Caro- 
lina. It  hM  been  recorded  bt)m  Indiaua  and  Missouri,  but  there  is  no  definite  record 
of  its  occurrence  in  Arkansas.  Oberholeer  reported  the  ^ecies  common  along  Bod 
Rirer  north  rf  Texarkana  (Tei.)  in  Jime  and  July,  1902.] 

ZiltUe  Blue  Heron.    Flonda  emndea. 

Since  this  species  is  not  a  pldiae  producer,  it  has  held  its  own 
better  than  the  egrets  and  is  still  common  in  the  swamps  of  south- 
eastern Arkansas.  It  formerly  bred  as  far  north  as  Missouri  and 
southern  Indiana,  but  now  prob^ly  does  not  occur  in  the  nesting 
season  north  of  southern  Arkansas.  At  Wilmot  the  last  week  in 
June  it  was  vwy  common  and  doubtless  breeds  in  the  big  swamps 
in  that  vicinity.  It  formerly  nested  in  a  laige  cypress  swamp  near 
Cypr€88,  Ashley  County,  but  the  colony  deserted  that  location  some 
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yeata  ago  and  occupied  a  neeting  site  near  Jones,  La.  I  saw  one 
bird  at  Camden  July  7,  and  Savage  reports  one  seen  at  Delight 
August  16.  After  the  breeding  season  many  of  these  herons  wander 
northward  and  some  have  been  found  as  far  north  as  Nebraska  and 
Wisconsin. 

This  species  presents  three  phases  of  plumage,  independent  of  age 
or  sex— a  pure  white  phase,  a  blue  phase,  and  a  mottled  or  intermo- 
diate  phase.  Individuals  of  any  of  the  phases  may  be  found  mated 
and  breeding  with  those  of  another  color.  At  Wilmot,  in  June,  I 
found  the  three  phases*  about  equally  represented. 

The  food  of  this  heron  comtste  chi^y  of  fish,  frogs,  lizards,  craw- 
fish, small  crabs,  and  insects.  The  rice  growers  of  southern  Texas 
consider  it  very  useful  on  account  of  its  fondness  for  crawfish,  which 
cause  trouble  in  the  rice  fields  by  their  depredations  upon  the  crop 
and  by  burrowing  into  the  embankments  surrounding  the  fields. 
The  stomachs  of  4  specimens  killed  near  Wilmot  in  June  contained 
crawfish  and  aquatic  beetles.  One  bird  had  eaten  35  of  the  crusta- 
ceans and  28  beetle  larvee. 


Or«fln  H«xoii.    Buloridei  v\ 

Tiaa  familiar  bird,  known  to  many  by  the  curious  name  of  "  Indian 
hen,"  is  a  conmion  and  generally  distributed  summer  resident, 
most  numerous,  however,  about  the  ponds  and  swamps  of  the 
eastern  part  of  the  State.  M^anta  arrive  from  the  south  about 
the  first  of  April  and  most  of  them  depart  in  October,  though 
occasionally  a  few  winter  even  as  far  north  as  Fayetteville.  At 
Manunoth  Spring,  in  June,  green  herons  were  numerous  along 
Spring  River,  and  at  Wilmot  the  same  month  they  were  abundant 
about  the  shores  of  the  lake  close  to  town.  Partly  incubated  eggs 
were  found  at  the  latter  place  June  2S  and  at  the  same  time  well- 
grown  young  were  abroad.  This  heron  feeds  chiefly  upon  craw- 
fish, insects,  frogs,  and  small  fish. 

BUck-orowii«d  mfht  Heron.    Nyeluorax  nyetieorax  nxviui. 

The  common  night  heron  is  apparently  a  rather  scarce  and  local 
summer  resident  from  April  to  November,  found  chiefly  in  the 
swamps  and  along  the  larger  rivers.  It  was  reported  as  breeding 
at  Newport  in  1885,  and  in  1902  Oberholser  observed  it  in  numbers 
near  Texarkana  (Texas)  in  late  June.  McAtee  saw  one  bird  at 
Turrell  on  November  19,  and  found  the  species  numerous  at  Big 
Lake  June  20  to  23,  1911.  This  species  feeds  upon  fish,  crabs, 
Uzards,  mice,  and  insects. 

Tenow-wown^d  Nl^t  Heion.    Ifyetanaua  violaoea. 

This  species  formerly  occurred  as  a  breeder  in  the  Mississippi 
Valley  States  as  far  north  as  southern  Illinoia  and  Indiana,  but  in 
recent  years  the  birds  have  been  lai^ely  driven  out  of  the  northern 
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part  of  thetir  range.  At  Wilmot,  the  last  week  in  June  (1910),  I 
shot  two  immature  specimens  which  were  probably  reared  not  far 
away.  Three  records  of  casual  occurrence  are  at  hand — the  first, 
a  specimen  (No.  9482,  U.  S.  Nat.  Mus.)  collected  at  Fort  Smith 
on  the  Whipple  Expedition  in  1853-54;'  another,  a  mounted 
Hpecimen  in  the  possession  of  Mr.  S.  C  Dowell,  of  W^ut  Ridge, 
which  was  killed  on  Swan  Pond,  near  that  town,  about  the  year  1900; 
and  a  third,  killed  at  Stuttgart,  April  25,  1906,  by  Mr.  J.  L.  Felger. 

Vlkooping  OnuL«.    Onu  amerieana. 

The  big  white  crane  was  formerly  quite  common  in  migration 
Uirough  the  Mississippi  Valley,  but  is  now  very  scarce.  Only  one 
definite  rec«rd  of  its  occurrence  in  Arkansas  has  been  fotmd.  Mr. 
D.  B.  Wier,  writing  under  the  nom  de  plume  of  "Byrne,"  reeords 
one  of  these  birds  seen  near  Crocketts  Bluff  on  November  5,  1882.' 

Sandhill  Omne.    Onu  mexiama. 

Like  the  previous  species,  the  sandhill  crane  was  once  a  common 
migrant  in  Arkansas,  but  ia  now  scarce.  Mr.  D.  B.  Wier,  writing 
from  Crocketts  Bluff  in  1881,  speaks  of  these  cranes  as  found  on  the 
prairies  near  that  place  in  February,'  In  1884,  Mr.  W.  A.  Monroe 
recorded  them  on  March  19  and  24  at  Newport,  and  at  Delight,  in 
1911,  Mr.  W,  Q.  Savage  saw  a  flock  of  20  on  March  12  and  another 
flock  April  4. 

King  Sail.     KaUiu  elegant. 

This  species,  the  largest  of  the  rails,  is  given  by  Widmann  as  "a 
furly  common  summer  resident  in  the  marshes  along  the  laiger 
rivers"  in  Missouri,  and  the  same  author  states  that  it  is  reported  by 
Philo  W.  Smith,  jr.,  of  Eureka  Springs,  Ark.,  as  a  rare  breeder  in  the 
White  River  Valley  near  that  town,*  It  undoubtedly  occurs  fre- 
quently in  migration,  though  no  records  are  at  hand.  It  may  be 
looked  for  in  the  spring  in  March  and  April  and  in  the  fall  in  October 
and  November, 

Virginia  KaiL    Rallui  vwginiamu. 

The  Virginia  rail  is  probably  fairly  common  in  migration  both 
spring  and  fall.  Its  breeding  range  is  from  Missouri  northward. 
The  only  record  from  Arkansas  is  that  of  Hollister,  who  saw  one  bird 
at  Stuttgart  in  January,  1899.'  Like  the  other  rails,  it  is  an  inhab- 
itant of  marshes  and  is  very  retiring  in  its  habits. 

'  Eaniwriy,  WUn^'i  Raport  Routs  out  aSth  FwkIM,  pt.  t,  In  Bapt.  Bzpl.  ud  Surr.  R.  R.  Pu), 
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Som  BniL    Ponana  tarolma. 

He  sora  is  probably  a  common  migrant  in  all  parts  of  the  State, 
passing  north  in  April  and  May  and  returning  in  September  and 
October.  In  migration  it  may  often  be  found  in  very  small  or  partly 
dry  marshes  and  even  in  moist  upland  meadows.  One  was  seen  by 
Mr.  C.  E.  Pleas  September  18,  1896,  on  Pinnacle  Mountain,  800  feet 
above  Clinton.'  At  Mena,  May  24,  1910,  I  flushed  three  from  a  wet 
meadow  ovei^rown  with  briers.  In  spite  of  the  very  late  date,  I 
consider  these  birds  migrants,  but  since  the  species  has  been  found 
breeding  near  Kansas  City,  Mo.,  it  may  perhaps  breed  in  the  higher 
parts  of  Arkansas. 

Tellow  Etail.     Cotumieopi  Tiovetunvcentit. 

The  yellow  rail  is  a  rather  uncommon  migrant  in  tJie  marshes  of  the 
Mississippi  Valley  and  may  be  kioked  for  in  Arkansas  in  March  and 
April  and  also  in  autumn. 

The  only  record  for  the  State  is  furnished  by  a  specimen  in  the 
United  States  National  Museum  (No.  12641)  labeled  "  Fort  Wayne, 
Ark.,  Lieut.  Eustis."  This  fort  was  located  on  the  Arkansas- 
Oklahoma  boundary,  about  10  miles  south  of  the  Missouri  line,  on 
one  of  the  branches  of  Spavina  Creek.* 

[Purple  OftUiiiule.     hnomu  tivirtinioa. 

This  gallinule  is  a  common  reflident  ot  tho  Gult  States  and  tropical  America,  and 
occasionally  wandere  into  the  Middle  States.  Audubon  speaks  of  it  as  occurring 
rarely  as  far  north  as  Memphis,*  so  it  vill  probably  beiound  in  Arkansas.] 

[Florida  OnUiaule.    OaUinuUi  galeata. 

This  species  occurs  locally  as  a  summer  resident  over  a  large  part  of  the  United 
States,  and  will  undoubtedly  be  found  breeding  in  some  of  the  swampa  of  Arkansas.] 

Coot.    FulUa  tanmoana. 

TTiis  species,  which  is  often  known  as  "mud  hen,"  is  a  common 
migrant  in  the  Mississippi  Valley  and  doubtless  occurs  regularly  in 
the  swamps  and  lakes  of  Arkansas,  breeding  locally  in  small  numbers. 
Widmann,  in  Birds  of  Missouri,  records  it  on  the  authority  of  Philo  W. 
Smith,  jr.,  as  breeding  on  White  River,  near  Eur^a  Springs.  About 
half  a  dozen  were  eeen  at  Big  Lake  June  20,  1911  (McAtee).  A 
writer  in  the  American  Field  speaks  of  the  arrival  of  coots  in  numbers 
in  Crawford  County  in  November.*  McAtee  found  them  abundant 
on  Wappanocka  and  Menasha  Lakes  November  17-23,  and  saw  a  good 
many  on  Mud  Lake  November  14.     The  coot  b  mainly  a  vegetable 
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feeder,  living  upon  a  Tariety  of  aquatic  plants  and  seeds.  It  is  said 
to  be  especially  fond  of  wild  celeiy,  and  when  feeding  upon  that  plant 
its  flesh  tak^  on  a  delicate  flavor  and  is  considered  by  many  equal  to 
that  of  most  dueks. 

Avo««t.    Rtamintmameriemm. 

Thia  is  a  bird  of  the  plains,  breeding  from  northern  Texas  to 
Alberta.  Since  it  has  several  times  been  observed  in  Missouri,  it 
probably  visits  Arkansas  occasionally  ia  migration.  Cabot  records 
a  specimen  taken  in  the  State,  donated  to  the  Boston  Society  of  Nat- 
ural History  by  Maj.  Townsend.* 

Woodco6k.    Phihhela  minor. 

The  woodcock  is  still  fairly  common  in  Arkansas,  occurring  in  both 
winter  and  summer.  It  is  recorded  as  breeding  at  Fayetteville,  where 
one  was  seen  canying  its  young,  April  1,  18S2,*  and  at  Clinton  and 
Newport  (rare).  Hollister  reports  it  common  in  January  and 
November  at  Stuttgart  and  Harvey  says  it  occurs  at  Fayetteville 
during  open  winters.  Tins  fine  game  bird  is  ra[»dly  Himinia^ing  in 
numbers  over  a  large  part  of  its  range.  Unfortunately,  it  is  not 
protected  by  the  laws  of  Arkansas  and  may  be  shot  at  any  time. 
Under  such  conditions  its  early  extermination  in  the  State  eeems 
assured. 

▼itooa  Snipe.    QaUiaago  dtiiuHa. 

This  popular  game  bird,  known  usually  as  "jack  snipe,"  is  a  com- 
mon migrant  and  winter  resident.  Hie  first  fall  migrants  arrive  from 
the  north  in  September,  and  the  birds  become  plentiful  during 
October.  The^  are  usually  common  throughout  the  winter  in  the 
lower  parts  of  the  State,  as  on  the  Grand  Prairie  around  Stuttgart, 
where  Hollister  found  them  numerous  in  January,  and  at  Van  Buren, 
where  Hamm  took  one  and  saw  a  number  of  othws  December  29. 
Harvey  reports  them  as  occurring  in  open  winters  at  Fayetteville,^ 
and  a  writer  in  the  American  fWd  speaks  of  their  occurreoice  in 
December  near  Alma,  Crawford  County.*  In  spring  most  of  them 
pass  north  between  the  middle  of  March  and  the  middle  of  April.  As 
this  species  is  affoided  no  protection  by  the  laws  of  Arkansas,  its 
numbers  are  decreasing  year  by  year. 

[Iimybfllad  I}oiritoh«r.     Mamrhamphtu  griitiu  MotopoMU. 

DowitcherH,  irften  called  red-braoatad  mipe,  were  formerlj  common  in  miration 

diToiigkout  Hm  MiflBHsippi  Valley,  but  like  moat  at  the  dkora  bird*  thsy  have  m  recent 

yem  b«com«  lan.    Thi»  apeciaa  undoubUtdlx  oecuired  foimarl)-  and  porhapa  atill 

occult  ia  Axkaosu.] 

>  Pnc.  Bcotmi  8m.  NK.  HW..  U,  p.  !»)  1M7. 
1  Hurray,  Amer.  MaL,  XVI,  p.  737,  US^ 
'  Am.  NbL,  XVn,  p.  737,  ISSi. 
<  "OU.nmn,''  Am.  Field,  LH,  p.  181,  ISO. 
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Fsotoral  Sandp^er.  Piiofrfa  Ttiaeulata. 
This  species  uesta  in  the  Arctic  regions  and  passes  the  winter  in 
South  America.  It  is  one  of  the  commoneet  of  the  migrating  sand- 
pipers and  should  he  found  along  the  shores  of  the  rivers,  lakes,  and 
ponds  of  Arkansas  during  March,  April,  and  May,  and  on  its  return 
j  oumey  from  the  middle  of  July  to  the  last  of  November.  Apparently 
these  sandpipers  have  not  attracted  the  attention  of  the  bird  students 
'  of  the  State, for  there  seems  to  be  no  record  of  their  occurrence, except 
one  which  I  made  on  May  15, 1910,  at  Arkansas  City,  when  I  observed 
a  pur  of  the  birds  feeding  in  a  little  pool  of  muddy  water  close  to  the 
MisEOSEappi  River. 

[Wbit«-rumped  B«D^p«r.    PitobiafuteicoUii. 
This  medium-oized  nndpiper  hu  frequently  been  taken  in  Miaeouri  and  probably 
occuiB  tegnUrly  in  Arkuuu  in  its  migntions  in  May  and  September.] 

[Baird  Saa^lper.    Pitobia  bairdi. 
ThiB  species  is  a  not  uncommon  migrant  in  the  MissiflBippi  Valley,  paeaing  northward 
from  early  March  to  the  middle  of  May  and  Boulhward  from  August  to  October.    It 
doubtles  occurs  r^ularly  in  Arkansas.] 

IiSBst  Sandpiper.    Pi»obia  mintUUIa. 

As  its  name  indicates,  this  is  one  of  the  smallest  of  sandpipers  and 
it  is  also  one  of  the  commonest.  Usually  it  occurs  in  flocks  of  a 
dozen  or  more  individuals  which  frequent  shallow  ponds  and  mud 
flats  along  streams,  often  in  company  with  other  3[>ecies  of  shore 
birds.  Breeding  in  the  far  north,  this  bird  migrates  south  in  early 
summer  and  may  be  found  in  Arkansas  from  July  to  October.  It 
passes  the  winter  chiefly  south  of  the  United  States  and  returns 
during  May  and  early  June.  Preble  saw  three  of  these  sandpipers 
and  collected  one  at  Fort  Smith  September  20,  1892. 

[B«mipalmat«d  Elui^p«r.     Emaieta  punUus. 

This  little  bird ,  scarcely  larger  than  the  least  sandpiper,  occurs  commonly  in  migra- 
tion with  other  small  Bpeciee  of  shorebirds.  It  passes  northward  is  late  April  and 
early  May  and  southward  from  July  to  October,  at  which  times  it  will  undoubtedly  be 
found  regularly  in  ArlcanHis.] 

Oxaatar  TalIowl«gB.  ToUumt  mdawkuem. 
The  "big  yellowlegs,"  or  "winter  yellowlegs,"  as  it  is  frequently 
called,  is  fairly  common  in  the  Mississippi  Valley  during  migrations. 
It  breeds  in  Canada  and  Alaska  and  spends  the  winter  from  the  Gulf 
coast  to  southern  South  America.  Its  northward  migration  occura 
in  April  and  May  and  its  southward  movement  from  July  till  Novem- 
ber. Audubon  speaks  of  it  as  quite  abundant  in  spring  and  fftll  on 
the  Arkansas  River,*  but  in  recent  years  it  has  become  relatively 
scarce.    One  was  seen  at  Monticello  April  13, 1909,  by  Miss  Cavaness. 
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Tellowlegi.     Tobmu*_fiamptt. 


This  Bnipe  is  a  common  migrant  in  the  Mississippi  Valley  both 
spiing  and  fail,  occurring  often  in  large  flocks.  The  birds  pass  north 
ou  the  way  to  their  summer  home  on  the  Barren  Grounds  during 
April  and  May,  and  return  southward  in  July,  August,  and  Septem- 
ber. A  few  remain  in  the  United  States  as  late  as  November  or  on 
the  Gulf  coast  eren  through  the  winter,  but  the  majority  pass  on  to 
South  America.  Only  two  records  from  Arkansas  are  at  hand.  One 
bird  was  seen  at  Monticello  April  13, 1909,  by  Miss  Cavaness,  and  one 
at  Stuttgart  May  14,  1910,  by  myself. 

The  solitary  sandpiper  occurs  commonly  in  spring  and  fall,  never 
assembling  in  lai^e  flocks,  but  found  singly  or  a  few  together  around 
the  borders  of  lakes  and  streams  or  even  small  pools  in  the  timber. 
The  first  migrants  arrive  usually  by  the  middle  of  April  and  about 
May  1  the  birds  are  numerous,  some  remaining  until  the  middleof  that 
month.  Very  little  is  known  about  the  breeding  of  this  species,  but 
its  range  in  summer  is  chiefly  north  of  the  United  States.  In  fall  it 
returns  during  July,  August,  and  September,  and  a  few  may  remain 
until  late  October  before  passing  on  to  their  winter  home  in  South 
America.  It  has  been  observed  at  Lake  City  (April  30),  Blytheville 
(May  3),  and  Delight  ^lay  5,  August  25). 

Woatant  WiQ«t.    Oitoplrophoni*  lemipalmatui  inomatiu. 

This  large  snipe,  or  "tattler,"  breeds  on  the  coast  of  Texas  and 
liouisiaua  and  from  northern  Iowa  northward  and  westward,  and 
winters  on  the  Gulf  coast  and  in  Mexico.  It  is  considered  rare  in 
Missouri  (Widmann),  and  the  only  record  from  Arkansas  is  one  fur- 
nished by  Dr.  D.  A.  Richardson,  who  reported  a  small  flock  seen  at 
Osceola  March  29,  1886. 

'Upland  FlovBT.    Barlramia  Umgieauda. 

This  famous  game  bird — the  "papabotte"  of  the  Southern  States — 
was  formerly  very  abundant  in  migration  on  the  prairies  of  the  Missis- 
sippi Valley,  but  the  terrible  slaughter  to  which  it  is  subjected  every 
spring,  especially  in  Louisiana  And  Texas,  has  greatly  diminished  its 
numbers. 

The  species  still  occurs  in  moderate  numbers  on  its  northward 
passage  during  March  and  April  and  ^ain  as  it  moves  south  in  July, 
August,  and  September.  It  breeds  from  Oklahoma  and  Missouri 
northward  to  Alaska.  Mrs.  St^henson  records  this  bird  as  a  rare 
piigrant  at  Helena,  and  Mr.  Sav^e  reports  one  seen  at  Delight 
Aug^t  31,  these  being  the  only  records  from  the  State.  The  upland 
plover  is  mainly  insectivorous  in  its  diet  and  is  especially  fond  of 
weevils,  grasshoppers,  beetles,   and  crickets.     During  migration  it 
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frequently  visits  cotton  fields,  ftod  it  has  beea  known  to  destroy  the 
boll  weevil. 

[Bufl-breB«ted  Sandpiper.     Tryagiia  subraJwoUi*. 
The  maia  migratioa  route  of  this  apeciee  is  through,  the  MiaMarippi  Valley.    It 
has  frequently  been  observed  in  Texaa  (April  and  August)  and  may  be  expected 
to  ocx:ur  in  Arkaneaa.] 

Spotted  Sandpiper.    Ai:Htu  maevieaia. 

The  spotted  sandpiper,  or  "  tip-up,"  is  one  of  the  most  widely  dis- 
tributed and  best  known  of  the  ^lorebirds,  and  is  a  fairly  common 
summer  resident  in  the  State.  Anivijig  from  the  south  in  early  April 
and  departing  in  October,  it  feeds  chiefly  along  the  shores  of  rivers, 
creeks,  and  lakes,  and  neeta  in  near-by  fields.  It  has  been  noted  in 
the  breeding  season  at  Lake  City,  Helena,  Womble,  and  CUnton. 

The  food  of  this  species  consists  lai^ly  of  insects,  including  beetles, 
flies,  grasshoppers,  and  may  flies.  It  takes  some  crawfish  and  many 
aquatic  insects,  and  has  been  known  to  visit  gardens  for  cutworms 
and  other  pests. 

LoQ^bQlMt  Cudaw.     MwMnaM  aawncomM. 

The  "sickle-bill"  is  the  lai^est  of  the  North  American  shorebirds 
and  was  formerly  a  common  migrant  in  the  Mississippi  Valley, 
breeding  from  Oklahoma  north  to  southern  Canada.  It  is  now 
comparatively  scarce,  except  on  the  western  plains.  It  has  been 
occasionaUy  seen  in  western  Missouri  (Appleton  City,  April  3,  1906; 
Jasper  County,  October  15,  1905),'  and  so  may  be  expected  to  occur 
In  western  Arkansas.  Audubon  speaks  of  taking  a  specimen  of  this 
bird  in  Arkansas — the  only  record  from  the  State." 
Eakdmo  Ciuiew.    Numeniu*  borealit. 

This  curiew  was  formerly  a  common  spring  migrant  in  the  Missis' 
aippl  Valley,  but  within  the  last  15  years  has  become  nearly  or  quit« 
extinct.  The  spring  flight  appeared  usually  in  Texas  in  March 
and  reached  the  latitude  of  Kansas  by  the  middle  of  April.  In  the 
fall  the  birds  passed  south  along  the  Atlantic  coast,  reaching  their 
winter  home  in  Ai^entina  ohi^  by  a  flight  ever  the  ocean.*  llie 
only  record  of  the  occunfluce  of  tlUs  bird  in  Axkanow  i»  fumishsd 
by  Prof.  Harvey,  who  jyated  its  anxvaJl  at  Fay«tteKiUQ  March  &1,  ISSS. 
BlaAr^eUied  nover.    9^vatanta  igwitarola. 

The  btack-breasted  plover,  or  beetlehead,  is  a  rare  or  irregular 
transient  visitant.  Itfi  northward  movement  is  in  March  and  April 
and  its  southward  Sight  from  August  to  the  end  of  October.  Two 
specimens  were  taken  by  Preble  at  Fort  Smith  September  19,  1892 — 
the  only  record  from  the  State. 

>  GBsiPk  V.  w..  Ball- «,  BW.  a«v.,  pp.  rtTtmask 
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OoUmi  FIov«r.    CkmuHut  domimau. 

The  golden  plover  was  formerly  a  Tery  abundant  spring  migrant 
in  the  Missifisippi  Valley  during  March  and  April,  but  in  recent  years 
its  numbers  have  been  greatly  reduced  by  constant  persecution,  so 
that  now  it  is  infrequently  seen.  In  the  fall  most  of  these  plovers 
migrated  south  from  their  breeding  grounds  on  the  Arctic  tundras 
to  th^  winter  home  on  the  pampas  of  Ai^entina,  by  a  long  flight 
over  the  Atlantic  Ocean.'  A  few,  however,  passed  south  through 
the  Mississippi  VaUey.  They  were  reported  plentiful  at  Fayetteville 
March  20  to  31,  1883  (Harvey^,  and  a  small  flight  was  seen  near 
Crocketta  Bluff  October  22,  1882.* 

The  hilldeer  was  formerly  a  common  summer  resident  over  most 
of  the  United  States,  but  now  is  rare  ia  many  sections.  It  was 
reported  as  breeding  at  Clinton  in  1S89,  but  none  were  observed 
anywhere  in  the  State  during  my  1910  trip  (May-July).  It  still 
occurs  frequently  in  migrations  and  is  recorded  as  common  in  win- 
ter (I^ovember  to  January)  on  the  Grand  Prairie  about  Stuttgart 
(HoUister)  and  at  Van  Buren  (Hanna).  The  first  arrivals  were 
noted  at  Fayetteville  March  1  (Harvey,  1883).  Two  were  seen  at 
Delight,  November  7  (Sav^e),  and  a  few  at  Mud  Xiake,  November 
13,  and  at  Turrell,  November  17-19  (McAtee). 

[ Bomtpal m ataH  Plover.     .^kfialitU  MJmpalmata. 
This  littla  plover,  often  known  as  the  "ringueck,"  is  &  common  migrant  in  tbe 
Hininippi  Valley,  occurring  chiefly  id  April  and  May,  and  again  in  July,  August, 
and  Beptember.    It  will  probably  be  found  as  a  regular  transient  in  Axkansaa.] 

[Piping  Plover.    £gialitu  meloda. 
The  piping  plover  is  an  uncommon  migrant  in  the  Uisaiaeippi  Valley,  occurring 
in  Hiasouri  in  Hay,  August,  and  September  (Widmaon).    It  niay  be  looked  tor 
during  the  same  months  in  Arkansas. ] 

Bad^  Tnmato&e.  Armaria  inUrpTe$  morm^la. 
The  tumstone  aesta  in  the  Arctic  regions  and  winters  from  the 
Gulf  coast  southward.  It  is  known  as  a  rather  uncommon  transient 
visitant  in  the  Mississippi  VaUey  during  August  and  September  and 
less  frequently  in  spring.  It  was  reported  by  Dr.  Richardson  in 
1886  as  a  "rare  migrant"  at  Osceola,  the  only  record  from  the  State. 

Bobwhite.     Colvmt  virffiniamu. 

The  bobwhite  or  quail  is  generally  distributed  in  the  State,  and 

may  be  found  in  all  cleared  sections  from  the  Mississippi  bottoms 

to  the  tops  of  the  highest  mountains.    It  was  formerly  abundant 

1  Cooka,  W.  W.,  BdU.  3S,  Biol.  Burr.,  pp.  tO-»,  mo. 

>  "  Brrac"  [D.  B.  Wlsr],  Fontt  utd  Stnam,  XIX,  p.  380,  Uffi. 

MSOT"— Bull.  38—11 8 
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nearly  eveiywliere,  but  is  now  scarce  in  many  localities,  particularly 
near  the  larger  cities.  If  protected  under  a  properly  enforced  game 
law  it  should  remain  indefinitely  one  of  the  important  assets  of  the 
State.  Gunners  of  wide  experience  assert  that  the  quail  of  Arkansas 
are  noticeably  smaller  in  bulk  than  those  living  in  the  NorUiem 
States,  but  the  differences,  if  any,  are  too  intangible  to  warrant  their 
separation  into  a  named  race.  The  breeding  season  of  this  bird 
extends  from  May  to  September,  so  that  in  many  instances  probably 
two  broods  are  raised.  At  Lake  City,  April  28,  some  of  the  birds 
were  paired,  and  I  flushed  a  male  and  female  from  a  freshly  made 
nest  under  an  upturned  furrow  in  a  plowed  field.  On  September  25 
(1892),  at  Fayetteville,  Preble  noted  young  quails  but  a  few  days 
old.  At  Delight,  Savage  found  fresh  eggs  on  August  1  and  saw  young 
just  able  to  fly  on  September  28. 

The  food  of  the  bobwbite  consists  mainly  of  weed  seed,  which 
forms  over  half  of  its  total  food.  Grain  constitutes  only  about  one- 
sixth  of  the  total  and  most  of  this  is  waste  grain  taken  from  stubble 
fields.  Fruit  amounts  to  about  10  per  cent  of  the  total  food,  and 
insects  to  about  15  per  cent. 

Buffed  Oxotue.    Bofuua  umbeUut. 

In  early  times  the  ruffed  grouse,  or  "pheasant,"  as  it  is  called  in 
the  SoutJ^,  was  probably  a  common  inhabitant  of  the  Ozark  r^on 
of  northwestern  Arkansas,  but  it  is  now  completely  exterminated  in 
the  State.  As  long  ago  as  1883  it  was  reported  by  Prof.  Harvey  to 
be  "very  scarce"  in  the  region  about  Fayetteville,  and  this,  so  far  as 
I  can  find,  is  the  only  positive  record  of  the  occurrence  of  the  bird  in 
Arkansas.  It  has  become  veiy  scarce  in  Missouri  also,  but  Widmann 
gives  a  record  for  Shannon  County  as  recently  as  the  winter  of  1905-6. 
Praliis  Ohioken.    ^pnpatmAui  amerioamu. 

Prairie  chickens  were  once  locally  common  in  the  State,  but  with 
ibe  increase  of  hunters  in  recent  years  their  numbers  have  been 
greatly  reduced  and  in  many  sections  they  have  been  exterminated. 
Prof.  F.  L.  Harvey,  writing  in  1883,  recorded  them  as  "formerly 
plentiful  but  now  rare"  in  the  vicinity  of  Fayetteville.  He  stated 
also  that  they  were  "resident  on  the  Grand  Prairie  of  southeastern 
Arkansas,  as  well  as  on  the  prairies  south  of  the  Arkansas  River."  ' 
In  a  list  of  birds  furnished  by  Mr.  W.  A.  Monroe  in  1884  this  species 
is  given  as  a  breeder  near  Newport.  Hollister  records  it  as  abundant 
in  1899  on  the  Grand  Prairie  near  Stuttgart,  but  says  that  none  were 
seen  there  in  1900.  Inquiries  which  I  made  at  the  same  place  in 
1910  elicited  only  the  indefinite  information  that  a  few  could  be  found 
in  the  remoter  parts  of  the  region.  This  valuable  bird  is  so  near 
extinction  in  the  State  that  only  a  protective  law  rigidly  enforced 
for  a  long  term  of  years  can  save  it  from  complete  extermination. 
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TnU  Tnxkey.     Mdeagn$  gallopavo  tUvatrii. 

Wild  turiceys  were  fonnwly  abundant  over  the  whole  State. 
They  are  still  fairly  numeroua  in  the  wilder  parts  of  the  heavily 
timbered  bottoma  in  the  eastern  countiea,  but  they  are  practically 
exterminated  in  the  Ozark  region  of  the  northwest  and  in  the  more 
tiuckly  settled  regions  generally.  They  were  reported  as  common 
at  Fayetteville  in  1883  (HwTrey);  at  Clinton  in  1890  (Pleas);  at 
Stutt^  in  1899  and  1900  (HoUister);  and  on  White  River  below 
Clarendon  in  1906.'  During  my  1910  trip  I  learned  that  they  are 
still  found  in  moderate  numbers  in  the  timbered  bottoms  near 
BIytheville  and  Tuirell.  McAtee  foimd  them  numerouB  at  the 
latter  place  and  st  Mud  Lake  in  November  and  heard  that  they  are 
still  plentiful  along  Penuscot  Bayou,  below  Big  Lake.  A  few  are 
reported  on  Kich  Mountain,  in  Polk  Coimty,  but  in  the  hill  country 
around  Pettigrew,  where  they  were  formerly  common,  all  have  disap- 
peared. Mis.  Stephenson  reports  them  still  numwous  near  Helena. 
If  this  fine  game  bird  is  to  be  saved  as  an  asset  of  the  State,  the 
open  season  must  be  very  much  restricted  and  a  bag  limit  established. 

PAMeng«r  Tigtou.    SetopitU*  migraioriiu. 

The  wild  pigeon,  once  enormously  abundant  over  a  large  part 
of  the  eastern  United  States,  is  now  practically  if  not  wholly  exter- 
minated. It  occurred  in  Arkansas  as  a  migrant  and  winter  resi- 
dent. In  1883  Prof,  Harvey  reported  it  very  plentiful  in  winter 
st  Fayetteville,  and  in  1889  Pleas  noted  the  arrival  at  Clinton  on 
April  9  of  three  flocks,  numbering  in  all  36  birds.  Mr.  L.  R.  Mor- 
phew  mentions  the  occurrence  of  a  small  flock  of  pigeons  near  Hot 
Springs  about  1892 — the  last  ones  seen  in  that  vicinity.*  The  last 
stronghold  of  these  birds  seems  to  have  been  in  the  extreme  north- 
west part  of  Arkansas.  The  last  shipment  received  by  one  game 
dealer  of  St.  Louis  came  from  Siloam  Spring,  Benton  Coimty, 
about  1893,*  and  Mr.  O.  Widmann  informs  me  that  as  late  as  1902 
another  St.  Louis  dealer  received  12  dozen  pigeons  from  Rogers, 
in  the  same  county. 

JSmuaing  Dove.    Zenaidura  tnoerount  carolinentit. 

The  motiming  dove  is  a  common  summer  resident  throughout 
the  greater  part  of  Ailcansasj  but  is  less  common  in  the  mountains 
than  in  the  lowlands.  In  fall  and  winter  most  of  the  doves  which 
nest  in  the  mountainous  parts  of  the  State  move  down  into  the  low- 
lands, where  they  are  joined  by  others  from  the  States  to  the  north. 
They  are  common  all  winter  on  the  Grand  Prairie  (Hollister)  and 
in  other  favorable  localities.    Hanna  saw  a  flock  of  25  at  Van  Buren 
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on  December  17.  Nesting  begins  in  the  spring  early  in  April  (eggs 
found  at  Helena  April  7)  and  may  continue  throughout  the  siunmer 
until  September.  The  food  of  this  species  consists  mainly  of  weed 
seed,  which  forms  about  two-thirds  of  the  total,  and  grain  makes 
up  the  remainder.  The  grain  eaten  is  almost  entirely  waste  kernels 
gleaned  from  stubble  fields.  The  bird  is  thus  seen  to  be  highly  bene- 
ficial in  its  food  habits  and  well  worthy  of  protection  by  the  farmer. 

Tnikfly  Tnltare.    CatharUi  aura  BepientrvmiUit. 

Turkey  buzzards  are  generally  distributed  oYer  the  State  and  are 
equally  common  in  moimtains  and  lowlands.  They  remain  through- 
out the  winter  even  in  the  Ozaric  region  (common  at  Fayetteville) 
and  in  some  sections  are  even  more  abundant  at  that  season  than 
in  summer,  since  their  numbers  are  increased  by  many  birds  from  the 
more  northern  States. 

Nests  may  be  found  in  hollow  logs  or  stumps  in  secluded  parts  ci 
the  timbered  bottoms  or  in  caves  or  crevices  in  rocky  bluffs.  While 
exploring  a  steep  bluff  along  White  River  at  Cotter  Jmie  8,  I  came 
upon  two  young  buzzards  in  a  cave  near  the  top  of  the  bluff.  They 
were  about  half  grown  and  wMe  covered  with  white  down.  They 
stood  up  and  hissed  at  me  as  long  as  I  remained  in  sight.  As  is  well 
known,  these  birds  feed  exclusively  on  carrion,  and  in  warm  climates 
Tender  an  important  service  by  removing  offensive  carcasses. 

Black  Tnltura.     Colharuta  urubu. 

The  black  vidture,  or  carrion  crow,  is  more  southern  in  its  dis- 
tribution than  the  turkey  buzzard  and  is  not  usually  foimd  much 
beyond  the  limits  of  the  Lower  Austral  Zone.  It  is  generally  dis- 
tributed in  the  lower  parts  of  the  State,  though  usually  less  abundant 
than  the  tiukey  buzzard,  with  which  it  often  associates. 

It  remains  all  winter  in  some  localities  and  was  reported  common 
in  January  at  Crocketts  Bluff,  when  about  100  were  seen  feeding  on 
a  dead  horse. '  I  have  observed  it  at  Wilmot,  Eldorado,  Camden, 
Stuttgart,  Arkansas  City,  and  Walker  Lake.  Savage  has  noted 
it  a  few  times  at  Delight  diuing  June,  July,  and  August.  In  the 
Ozark  r^;ion  it  occurs  locally,  having  been  reported  as  a  common 
resident  at  Clinton  (Pleas)  and  at  Fayetteville  (Harvey). 

Swallow-talled  Kit«.  Elanoida/orfieatut. 
This  handsome  and  graceful  hawk  nests  locally  in  the  Mississippi 
Valley,  but  is  nowhere  very  common  and  is  growing  scarcer  every 
year.  Widmann  speaks  of  it  as  "a  regular,  tJiough  not  numerous, 
summer  resident"  in  the  cottonfield  region  of  southeastern  Missouri, 
but  I  failed  to  find  any  there  in  1909,  nor  did  I  observe  the  bird  in 
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AikAoaas  in  1910.  In  1884  it  was  reported  to  breed  at  Newport  and 
in  1890  in  little  River  County,  and  doubtless  at  that  time  was 
fairly  numerous  in  the  lowlands  of  the  State,  nesting  cluefly  in  the 
cypress  swamps.  At  present  this  interesting  and  useful  species  must 
be  extremely  rare.  Its  food  consists  lai^gely  of  snakes  and  other 
reptiles,  beetles,  grasshoppers,  cotton  worms,  and  small  frogs. 

^*<— 'M'rr'  XIt«.    letinia  mumripptmrn. 

Tliis  species  occurs  as  a  summer  resident  in  the  Mississippi  Valley 
as  far  north  as  southern  Illinois.  Widmann  considers  it  common 
in  southeastern  Missouri  and,  although  it  has  been  reported  from 
Arkansas  only  a  few  times,  it  probably  occurs  locally  in  the  eastern 
part  of  the  State,  iir.  S.  C.  Dowell,  of  Walnut  Ridge,  has  in  his 
possession  a  mounted  specimen  of  this  bird  taken  near  that  town. 
In  1884  the  species  was  reported  as  breeding  at  Newport.    This 

bird,  like  the  swallow-tailed  kite,  subsists  lai^ely  on  insects,  small 

snakes,  and  frogs. 

fii-r~y'  Ha«^     Ctfoa  kudtonivt. 

One  of  the  best-known  hawks  in  the  United  States,  this  species  is 
easily  recognized  as  it  flies  low  over  the  fields  and  marshes,  by  the 
conspicuous  white  patch  at  the  base  of  its  long  tail.  It  is  a  com- 
mon migrant  and  winter  resident  and  may  occur  rarely  as  a  breeder. 
It  was  reported  to  breed  at  Newport  in  1884,  and  was  seen  in  migra- 
tion at  Fayetteville  September  28  (1892).  At  Delight,  Mr.  Savage 
noted  it  frequently  during  the  winter.  Study  of  its  food  habits  has 
shown  it  to  be  a  beneficial  species,  feeding  chiefly  upon  meadow 
mice  and  other  small  rodents,  lizards,  frogs,  snakes,  insects,  and,  to 
some  extent,  on  small  ground-dwelliiig  birds.  It  occasionally  preys 
upon  dead  and  wounded  ducks  and  other  game  birds  left  by  hunters, 
but  seldom  chases  birds  on  the  wing.'  Unfortunately  it  is  not  very 
suspicious,  and  thus  often  falls  prey  to  the  thoughtless  sportsman, 
who  shoots  all  hawks  on  sight  on  tllo  theory  that  they  kill  chickens 
and  game  birds. 

Sharp-ahinnad  H&wk.    Aecipiter  velox. 

This  little  hawk  is  widely  distributed  in  the  United  States,  but  ia 
not  usually  common  in  Arkansas,  although  it  may  at  times  be  plenti- 
ful in  migration.  It  was  reported  as  a  rare  breeder  at  Clinton  in 
1890,  aniving  from  ih.e  south  on  April  6,  and  has  been  reported  to 
breed  also  at  Newport.  Its  faU  migration  is  performed  chiefly  in 
September  and  October.  Several  were  seen  by  Preble  at  Fort 
Smith  September  15  to  23  and  at  Fayetteville  September  24  to 
October  1 ;  Savage  noted  the  first  in  faU  at  Delight  on  Septepiber  22 
and  by  October  20  they  had  become  common.    They  remained 
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tiiere  during  moat  of  November  and  one  was  Been  on  Februat?  2 
(1911).    Tbis  is  one  of  the  few  hawks  which  can  be  claased  &s  decid- 
edly harmful,  since  ita  food  consists  lai^ely  of  wild  birds  and  young 
poultry,  varied  occasionally  with  mice,  insects,  or  small  reptiles. 
Coopar  Buwk.    AedpUer  eooperi. 

The  Cooper  hawk  resembles  the  sharpshin  in  general  appearance, 
but  is  much  larger.  It  is  generally  distributed  in  North  America, 
and  is  not  uncommon  in  Arkansas.  Savage  collected  a  specimen  at 
Delight,  September  25,  1910,  and  observed  the  species  frequently 
in  Januaiy.  Hanna  saw  the  bird  twice  in  December  in  the  hills 
near  Van  Buren.  It  occurs  locally  in  summer,  but  the  only  record 
at  that  season  is  from  Delight,  where  Savage  collected  a  set  of  four 
eggs  May  4,  1911.  This  bird  is  a  swift  and  fearless  hunter  and  is 
responsible  for  a  good  share  of  the  damage  to  poultry  attributed  to 
the  larger  hawks.  Its  food  consists  almost  entirely  of  wild  birds 
and  poultiy,  but  occasionally  it  captures  small  mammals,  reptiles, 
batrachians,  and  insects. 

Itfld-tail«d  Ha,w^    BuUo  hortoiit. 

The  redtail  occurs  as  a  rare  breeder  and  a  fairly  common  winter 
resident.  It  was  reported  to  be  a  tolerably  common  summer  resi- 
dent at  Newport  in  1884  and  at  Clinton  ia  1890.  One  was  seen 
at  FayetteviUe  September  29,  1892  (Preble),  and  the  species  was 
reported  common  in  winter  in  the  vicinity  of  Stuttgart  (HoUister) 
and  Van  Buren  (Hanna).  McAtee  observed  one  each  near  Forrest 
City,  Turrell,  and  Menasba  Lake  in  November,  1910.  Tbis  is  one 
of  the  laiger  hawks  and  shares  with  several  other  species  the  name 
"hen  hawk."  Careful  study  of  its  food  habits  by  the  Biological 
Survey  has  shown  that  the  bird  does  not  merit  the  title,  since  mice 
and  other  injurious  rodents  constitute  fully  four^fifths  of  its  food 
and  poultry  (including  game  birds)  only  one-tenth.  So  great  is  the 
prejudice  against  all  latge  hawks,  however,  that  they  are  subjected 
to  constant  persecution  by  farmers  and  hunters,  with  the  result 
that  this  species,  with  others,  in  many  sections  has  become  very 
scarce. 

[iTa.Tlr>.n  Hai^    Buito  bortolit  harlani. 

Thii  dark  tona  of  the  red-tailed  hawk  is  nippoaed  to  be  an  inhabitant  of  the  lown 
Hiarinippi  Valley,  but  ilf  status  as  a  recognizable  subapeciee  ia  open  to  doubt.  Hol- 
lioter  records  it  as  fairly  common  in  viut«r  on  the  Grand  Ptairie  around  Stuttgart, 
where  he  ahot  typical  apecimens.] ' 

Bed-ahonldered  Hawk.    Bvteo  lintatia. 
The  red-shouldered  hawk  is  a  resident  of  the  swamps  and  river- 
bottom  woods  throughout  the  State,  and  in  such  situations  its  shrill 
cries  may  frequently  be  heard.    I  found  it  common  almost  every- 
where in  eastern  Arkansas,  but  did  not  observe  any  in  the  moim- 
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tainous  sections.  It  breeds  at  Lake  City,  Walker  I^ke,  Turrell, 
McGehee,  Camden,  and  Wilmot.  Two  adult  specimens  taken  at 
'Wilmot  the  last  week  in  June  were  molting,  and  at  the  same  time 
and  place  two  fully  grown  young  birds  were  secured.  Preble  found 
the  species  common  at  Fort  Smith  and  saw  a  few  at  Fayetteville 
in  September,  1892.  Savage  reports  it  uncommon  at  Delight  in 
summer,  and  Hollister  records  it  as  "tolerably  conmion"  around 
Stuttgart  in  winter.  This  hawk  is  a  most  beneficial  species,  feeding 
chiefly  on  mice  and  other  small  manunala,  eotakes,  frogs,  insects,  and 
veiy  rarely  on  birds.  Two  of  the  hawks  collected  at  Wilmot  had 
be^  feeding  on  a  chicken.  In  the  stomachs  of  the  other  two  there 
were  beetles,  caterpillars,  a  grasshopper,  a  sjuder,  and  a  toad.  Of 
220  stomachs  of  tins  hawk  examined  in  the  Biological  Survey,  only 
two  contained  remains  of  poultry  and  only  13  remains  of  other 
birds,  while  102  contained  mice.  In  spite  of  these  well-known  facts, 
the  hawks  are  relentlessly  destroyed  by  farmers  on  the  mistaken 
theory  that  they  are  inveterate  chicken  thieves. 

BToad-wli]ie«d  Hawk.    Buieo  piaiypUrvM. 

The  broadwing  occurs  as  a  migrant  and  a  locally  common  sutnmer 
resident.  In  IS90  it  was  reported  as  a  common  breeder  at  Clinton, 
arriving  from  the  south  February  18.  Mr.  Savage  aoted  one  at 
Delight,  Pike  County,  on  March  21,  1910,  and  Mrs.  Stephenson 
reports  it  as  a  summer  resident  at  Helena.  I  did  not  observe  the 
species  in  the  State,  but  shot  a  young  bird  June  IS  in  Oregon 
County,  Mo.,  about  a  mile  from  Mammoth  Spring,  Ark.  Bendire 
speaks  of  this  hawk  as  "eminently  a  bird  of  the  larger  forests,  and 
seldom  seen  in  the  more  open  and  cultivated  country;"  while  Wid- 
mann  says  that  in  Missouri  it  "prefers  imdulating  ground  i^ere 
wooded  tracts,  even  of  medium-sized  trees,  adjoin  creek  bottoms, 
wet  meadows,  and  cultivated  fields."  The  broadwing  is  one  of  the 
beneficial  hawks,  its  food  consisting  largely  of  small  mammals, 
reptiles,  batrachians,  and  insects. 

[Oolden  Bag^lA.    Aqu,Ha  difyallot. 

The  golden  eagle  is  a  conunon  bird  in  the  western  United  States  and  has  frequently 
been  token  in  Hiseouri  in  winter.  It  probftbl]'  occurs  irregularly  in  Arkaima,  and 
may  poenbly  breed  in  the  mountainous  parte  of  the  StAt«.) 

Bald  Sagle.    BaHmOiu  kiuottjAaiut. 

This  fine  bird  is  a  rather  rare  resident  in  the  wilder  sections  of  the 
State,  chiefly  in  the  big  swamps  of  the  eastern  part.  It  was  reported 
to  be  rare  at  Osceola  in  1S86,  near  Clinton  in  1890,  and  near  Helena 
in  1910.  One  was  seen  at  Clinton  on  February  9,  and  Hollister 
reports  a  few  in  winter  in  the  vicinity  of  Stuttgart  (1899  and  1900). 
Mr.  S.  C.  Dowell,  of  Walnut  Ridge,  has  in  his  possesuon  a  mounted 
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specimen  which  was  killed  in  Lawrence  County.  One  was  shot  in 
January,  1896,  from  a  fraice  in  the  town  limits  of  Helena.  It  is 
known  to  breed  rarely  near  that  town  and  also  in  the  big  swamps 
west  of  Wilmot,  where  a  specimen  was  killed  in  June,  1910,  by  Mr. 
E.  M.  McCormick. 

This  bird  is  seldom  found  far  from  lakes  or  streams,  where  it  can 
obtain  ita  favorite  food.  In  addition  to  fish,  which  form  more  than 
half  its  food,  it  destroys  many  birds,  chiefly  water  fowl,  and  god- 
mderable  numbers  of  mammals,  mainly  the  smaller  kinds,  and  the 
young  of  lai^er  species.  Occasion&Uy  it  attacks  domestic  animals, 
such  as  lambs  and  pigs.  Oberholser,  after  treating  exhaustively  of 
its  food  habits,  concluded  that  it  "is  rather  more  beneficial  than 
otherwise." ' 

Dnck  Hawk.    Fako  pertgrinut  aruUum. 

This  bold  and  attractive  falcon,  although  never  abundant,  was  in 
former  years  locally  common  in  the  Mississippi  Valley,  nesting 
usually  about  cliffs,  but  occasionally  also  in  cavities  in  tall  trees  in 
the  bottom  lands.  Widmann  gives  numerous  records  of  its  former 
occurrence  in  Missouri,  but  considers  it  now  decidedly  rare  and 
probably  only  a  migrant.  The  only  record  from  Arkansas  seems  to 
be  one  published  by  Bendire  on  the  authority  of  Mr.  B.  T.  Gavlt, 
who  reports  the  bird  nesting  in  the  spring  of  1888  in  the  sandstone 
bluETs  along  the  Little  Red  River  in  Cleburne  County.'  The  duck 
hawk  feeds  almost  exclusively  on  birds,  and  when  living  in  the 
vicinity  of  settlements  often  does  serious  damage  to  poultry  and 
paeons. 

Fi^Aon  H»ii^    Faleo  eolumbariui. 

The  pigeon  hawk  nests  chiefly  north  of  the  United  States,  but  is  a 
rather  common  migrant  and  winter  resident  in  the  Southern  States. 
In  1890  it  was  reported  rare  in  the  vicinity  of  Clinton,  one  being  seen 
on  January  20,  another  February  IS.  Hanna  saw  one  in  December, 
1910,  near  Van  Buren.  There  are  no  other  records  from  the  State, 
but  the  bird  is  doubtless  of  regular  occurrence  in  fall  and  winter. 
The  food  of  this  little  hawk  consists  chiefly  of  the  smaller  wild  birds 
up  to  the  size  of  a  pigeon,  with  the  addition  of  a  few  insects  and 
small  mammals.  It  almost  never  attacks  fuU-grown  poultry,  but  is 
sometimes  quite  destructive  to  young  chickens. 

8{>Birov  Hawk.    Fako  tparveriut. 

This  handsome  Uttle  hawk — the  smallest  of  its  tribe— is  a  fairly 
common  resident,  nesting  in  hollow  trees  about  open  fields.  In 
winter  it  is  perhaps  even  more  common  than  in  summer,  for  its 
numbers  are  at  that  season  increased  by  migrating  individuals  from 
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the  more  northern  States.  The  species  has  been  reported  as  a  com- 
mon resident  at  Fayettoville,  Fort  Smith,  Clinton,  Newport,  Osceohi, 
and  Helena.  I  saw  it  in  summer  at  Aimorel,  Wilmot,  and  Camden, 
and  Savage  reports  a  few  seen  at  Delight.  In  winter  it  is  reported 
Teiy  common  on  the  Grand  Prairie  around  Stuttgart  (Hollister)  and 
near  Van  Buren  (Hanna).  It  is  a  decidedly  useful  species,  its  food 
consisting  during  the  summer  almost  exclusively  of  insects.  It  is 
especially  fond  of  grasshoppers  and,  when  these  pesta  are  abundant, 
selects  them  in  preference  to  any  other  food.  In  winter  its  diet  is 
varied  with  mice  and  other  small  mammals,  lizards,  snakes,  and 
small  birds. 

Otiprmj.    Pandwn  hatviiiUM  earoHneiui: 

The  osprej,  or  fish  hawk,  was  formerly  a  common  summer  resident 
along  the  larger  rivers  of  the  State,  but  of  late  years  it  has  become 
very  scarce.  It  was  reported  as  breeding  at  Newport  in  1884  and  at 
Osceola  in  1886.  Mr.  B.  T.  Qault  saw  it  in  May,  1888,  on  the  upper 
White  River,  near  the  Missouri  boimdary,*  and  found  it  nesting  in 
holes  in  the  sandstone  bluff  along  Little  Red  River,  central  Arkan- 
sas.* Preble  saw  one  at  Fort  Smith  September  19,  1892.  I  did  not 
observe  any  during  my  1910  trip.  The  food  of  this  species,  as  indi- 
cated by  its  common  name,  consists  wholly  of  fish.  Even  where  it 
is  abundant,  however,  as  on  the  Atlantic  coast,  the  toll  it  levies  on 
fish  is  considered  to  be  offset  by  its  graceful  appearance  and  interest- 
ing habits. 

B«m  Ovl.    .411100  praiinoota. 

The  bam  owl  is  a  common  resident  of  the  lower  Mississippi  Valley 
and  occurs  rarely  as  far  north  as  Missouri.  It  probably  occurs  gener- 
ally in  the  lowlands  of  Arkansas,  but  not  in  the  mountainous  sections. 
iSi.  H.  S.  Reynolds  records  the  species  at  Judsonia,  in  the  winter  of 
1876-77,*  Mis.  Stephenson  reports  it  as  resident  at  Helena,  and  Mr. 
Savage  took  a  specimen  at  Delight,  June  1,  1911.  This  large  owl  is 
one  of  the  strictly  beneficial  species,  its  food  consisting  abnost 
exclusively  of  mice,  rats,  and  other  small  mammals. 

Zionff-«Ar«d  OwL    Atio  wil*onianu*. 

This  owl  breeds  in  Canada  and  the  United  States  as  far  south  as 
Arkansas  and  winters  mainly  in  the  United  States  and  Mexico.  It 
was  reported  as  breeding  at  Newport  in  1884  and  "resident"  at  Clin- 
ton in  1890.  Hollister  records  it  common  in  winter  near  Stuttgart, 
and  Savage  took  a  specimen  at  Delight  on  November  17.  It  is  ap- 
parently rare  in  most  parts  of  the  State.  It  is  a  hiid  of  the  deep 
woods  and  is  rarely  observed.    This  is  another  of  the  useful  birds  of 
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prey  which  is  peredstently  slaughtered  at  every  opportunity  under  the 
mistaken  notion  that  it  kills  chickens.     Its  food  consistB  chiefly  of  mice 
and  other  small  mammals,  with  a  small  percentage  of  wild  birds. 
Short-sored  Owh    Atioftammeu*. 

The  short-eared  owl  is  almost  cosmopolitan  in  its  distribution,  but 
is  known  to  occur  in  the  breeding  season  in  the  United  States  no 
farther  south  than  Missouri.  In  winter  it  moves  southward  and  is 
often  found  in  flocks  in  various  parts  of  the  United  States.  It  prefers 
more  open  country  than  most  other  owls,  habitually  seeking  its  food 
and  building  its  nest  on  the  prairies  or  marshes.  Hollister  recorded 
its  presence  in  small  numbers  in  winter  on  the  Grand  Prairie  around 
Stuttgart,  and  it  is  doubtless  generally  distributed  at  that  season 
over  the  prairie  lands  of  the  State. 

BuTAd  OvA.    Strix  varia  varia. 

The  barred  owl,  or  "hoot  owl,"  as  it  is  frequently  called,  is  prob- 
ably the  most  abuodant  member  of  its  family  in  the  State.  A  few 
may  be  found  in  nearly  every  large  tract  of  river^bottom  timber  and 
it  is  particularly  common  in  the  heavy  swamps  of  the  eastern  coun- 
ties. It  is  a  permanent  resident  wherever  found.  The  range  of  the 
northern  subspecies  can  not  be  defined,  since  no  specimens  of  this  form 
are  available;  but  it  probably  occupies  the  mountainous  regions  in 
the  northern  and  western  parts  of  the  State.  Records  of  barred  owls 
from  Fayetteville  and  Chester  are  doubtless  referable  to  the  northern 
bird.  This  owl  has  been  accused  of  visiting  chicken  roosts  and  carry- 
ing off  young  or  half-grown  fowls,  but  examination  by  the  Biolc^cal 
Survey  of  over  100  stomachs  of  this  species  demonstrated  that  its  food 
ordinarily  consists  chiefiy  of  mice  and  other  small  mammals,  insects, 
birds,  crawfish,  frogs,  and  fish.  Only  three  of  the  stomachs  examined 
contained  poultry.  Hence  the  barred  owl  is  considered  in  the  main 
a  beneficial  species  and  worthy  of  protection. 

Ploiida  Barred  OwL    Strix  maia  aUeni. 

The  southern  form  of  the  barred  owl  occurs  in  the  southern  half  of 
Arkansas,  as  shown  by  specimens  from  Wiljnot,  Delight,  and  Van 
Buren,  and  its  range  very  probably  extends  northward  in  the  bottom 
lands  of  the  Mississippi  t^  the  northern  border  of  the  State.  Barred 
owls  have  been  observed  at  Lake  City,  Walker  Lake,  Newport,  and 
McGehee.  Hollister  records  them  common  in  winter  at  Stuttgart. 
At  Wilmot,  the  last  week  in  Jime,  a  numb^  of  these  owls  roosted  every 
day  in  a  patch  of  overflowed  timber,  and  at  dusk  one  evening  I  saw 
three  fly  out  and  sail  leisurely  down  to  a  near-by  slough,  where  they 
procured  their  food.  In  this  slough,  about  8  o'clock  one  morning,  I 
shot  a  fully  grown  young  one  from  the  thick  lower  branches  of  an  oak. 
Examination  of  this  bird's  stomach  showed  that  it  had  eaten  a  craw- 
fish and  a  cutworm.  ^ 
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Sav-vhttt  OwL    CryptonlMix  aeadita. 

The  saw-wbet,  the  smallest  owl  found  in  the  eastern  United  States, 
occurs  commonly  in  the  Northern  States,  but  in  the  lower  tfissis- 
appi  Valley  is  a  rare  or  accidental  winter  visitant.  There  is  but  one 
record  from  Louisiana  and  one  from  Arkansas,  based  on  an  entry  in 
the  catalogue  of  the  United  States  National  Museum  of  a  specimen 
{No.  3891)  collected  at  Fort  Snuth  by  the  WHpple  Expedition  of 
1853-54.  The  q;>eramen  itself  can  not  now  be  found,  and  con- 
siderable doubt  attaches  to  the  correctness  of  tbe  record,  especially 
in  view  of  the  fact  that  Lieut.  Whipple's  party  was  at  Fort  Smith 
only  a  few  days  in  the  early  part  of  July—a  time  of  year  when  this 
owl  would  not  be  expected  to  occur  so  far  south. 

Bcreech  Owt    OtUM  atio  wio. 

This  familiar  little  owl  is  generally  distributed  in  the  State,  but  is 
more  often  heard  than  seen.  It  remains  throughout  the  year,  nesting 
in  hollow  trees  or  sometimes  in  bird  boxes  or  cavities  around  farm 
building.  No  specimens  of  the  northern  form  (flaw)  are  known  to 
have  been  taken  in  Arkansas,  but  it  probably  will  be  found  in  the 
higher  parts  of  the  State.  Records  of  its  occurrence  at  Fayetteville, 
Clinton,  and  Mammoth  Spring  are  considwed  referable  to  this  sub- 
species. Li  its  food  habits  the  screech  owl  is  almost  wholly  bene- 
ficial, feeding  largely  on  mice  and  insects  and  less  frequently  on  small 
birds,  lizards,  frogs,  and  crawfish.  With  the  increase  of  En^ish 
sparrows  this  owl  has  acquired  a  fondness  for  these  pests,  and  this 
fact,  coupled  with  its  habit  of  hunting  mice  around  barnyards  and 
grain  stacks,  should  lead  every  farmer  to  protect  it  as  far  as  possible. 
Floilda  Sereaoh  Owl.    OtMtuvtfiariJanv*. 

This  southern  form  of  the  screech  owl  probably  inhabits  the  south- 
ern and  eastern  parts  of  Arkansas.  Several  specimens,  including 
both  red  and  gray  individuals,  have  been  taken  at  Delist  by  Savage, 
and  Hanna  took  one  at  Van  Buren.  Screech  owls,  doubtless  of  this 
subspecies,  are  reported  fairly  common  at  Wilmot,  Stuttgart  (Hol- 
lister),  Helena,  and  Osceola. 

Or«nt  Homed  Owl.    Bvho  virginianiit. 

This  owl,  one  of  the  lai^est  and  fiercest  of  its  tribe,  is  generally 
distributed  in  the  State,  but  in  most  sections  is  not  very  common. 
It  was  reported  as  a  resident  and  breeder  at  Newport  (1884)  and 
Clinton  (1890),  and  Preble  killed  one  at  Fayetteville,  September 
28,  1892.  Savage  reports  it  fairly  common  at  Delight,  and  McAtee 
noted  it  at  Turrell  and  Menasha  Lake.  I  did  not  observe  any  during 
my  1910  trip.  This  species  is  notoriously  destructive  to  poultry  and 
game  birds,  but  it  also  feeds  extensively  on  mice,  rats,  rabbits,  and 
other  small  mammals.    It  captures  also  a  few  small  birds  and  some 
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insectB.    In  thickly  settled  reg^ns  it  may  at  timea  become  a  nuisance, 

but  in  the  sparsely  settled  West  it  is  one  of  the  most  useful  birds  of 

prey,  feeding  very  largely  upon  rabbits  and  other  destructive  rodents. 

Snowy  OwL    NyeUanycUa. 

The  snowy  owl  is  &  resident  of  the  frozen  North  and  visits  the 

United  States  only  in  winter.     There  are  numerous  records  from 

Missouri,  but  south  of  that  State  the  species  is  a  veiy  rare  straggler. 

The  only  record  for  Arkansas  is  one  given  by  Audubon,  who  states 

that  this  owl  occurs  in  winter  on  the  Arkansas  River.* 

Oatollna  Paroquet.    Ormunipfu  earolineniii. 

Tins  handsome  and  interesting  bird — the  only  representative  of 
its  family  in  the  eastern  United  States — was  formerly  common  in 
the  South  Atlantic  and  Gulf  States  and  the  Mississippi  Valley  gen- 
erally as  far  north  as  Iowa.  At  the  present  time  it  is  restricted 
probably  to  Florida  and  even  there  is  rare  and  local.  Its  extermina^ 
tion  in  the  Mississippi  Valley  was  practically  accomplished  about  20 
or  25  years  ago,  although  a  few  stragglers  have  been  seen  in  Mis- 
Bouri  and  Kansas  as  recently  as  1905.'  Bendire  records  it  as  com- 
paratively common  in  the  Mississippi  and  White  River  Valleys  in  1860, 
and  mentions  seeing  large  flocks  throughout  that  year  in  the  vicinity  of 
Fort  Smith.*  Mr.  B.  T.  Gault,  writing  in  1888,  says:  "At  one  time 
paroquets  were  very  plentiful  at  Paroquet  Bluff,  between  Newport 
and  Batesville  on  the  White  River,  but  none  have  been  seen  there  for 
at  least  eight  years."' 

Mr.  O.  P.  Hay,  in  ISSl,  stated  that  paroquets  had  recently  been 
seen  in  southeastern  Arkansas,^  and  in  1885  Mr.  W.  A.  Monroe 
reported  them  as  summer  residents  at  Newport. 

The  food  of  the  paroquets  consisted  of  a  variety  of  wild  seeds,  nuts, 
fruits,  and  berries.  They  were  fond  also  of  cultivated  fruit  and  were 
accused  of  damaging  com  and  other  grain  when  in  the  milk.  This 
habit,  coupled  with  their  confiding  nature  and  their  habit  of  flocking 
about  wounded  comrades,  furnished  the  cause  and  the  opportunity 
for  their  extermination  by  man. 

T«lloip4illled  Ouckoo.    Coee^pv*  amerieanut. 

The  yellowbill  is  the  common  species  of  cuckoo  or  "  rain  crow"  in 
Arkansas,  where  it  is  generally  distributed  as  a  summer  resident. 
The  average  date  of  its  arrival  at  Helena  is  April  25  (earliest,  April  19) 
and  the  last  one  at  Delight  in  autumn  was  noted  September  25.  It 
has  been  observed  also  at  Fayetteville,  Clinton,  Newport,  Mammoth 
Spring,  and  other  places.  Cuckoos  inhabit  a  variety  of  situations  in 
both  mountains  and  lowlands,  choosing  usually  for  their  nesting  site 
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a  thicket  or  low  tree  in  some  secluded  spot.  I  found  them  unusually 
nunierouB  at  Wilmot  the  last  week  of  June  in  caress  trees  along  the 
shore  of  a  lake.  This  species  is  known  to  be  exceedingly  useful, 
feeding  exclusively  on  insects  and  showiitg  a  decided  preference  for 
caterpillars,  including  the  hairy  kinds  rejected  by  many  birds.  In 
the  cotton  fields  of  Texas  I  found  it  in  large  numb^s,  destroying  great 
quantities  of  cotton-leaf  worms  (Alabajna,  argiUaeea). 

BloGk-billed  Oackoo.    Cheqptu  eiyttavptitalmtu. 

The  black-billed  cuckoo  is  much  rarer  than  the  yellow-billed  and 
is  known  to  breed  in  the  State  only  in  the  Ozark  region.  The  only 
records  are  those  furnished  by  Widmann,'  who  says:  "In  the  Ozarks 
it  is  reported  as  a  breeder  as  far  south  as  Hebum  [=Heber],  Cleburne 
Co.,  Ark.,  by  Mr.  B.  T.  Gault  in  1888,  and  at  Eureka  Springs  by  Mr. 
Philo  W.  Smith,  Jr.,  in  1906."  This  cuckoo  is  essentially  similar  in 
its  habits  to  the  more  common  species,  and  like  it  deserves  the  fullest 
protection. 

Baited  'KlugOmhax.    Ccriili  alq/<m. 

The  kingfisher  is  found  in  moderate  numbers  on  practically  all  the 
streams,  lakes,  and  ponds  of  Arkansas,  but  is  moat  numerous  in  the 
well-watered  sections  in  the  eastern  part.  It  is  a  hardy  bird,  many 
individuals  remuning  throughout  the  winter  in  the  wanner  parts. 
It  has  been  observed  in  summer  at  Mammoth  Spring,  Clinton,  Pea 
Ridge,  Wilmot,  Womble,  and  other  places,  and  has  been  recorded  in 
winter  at  Helena,  Van  Buren,  and  Judsonia;  *  Mud  Lake,  November 
13;  and  Turret!,  November  19.  The  food  of  this  bird  consists  almost 
exclusively  of  fish,  the  lai^er  part  of  which  is  of  species  of  little 
value  to  man.  When  fish  are  difficult  to  obtain,  it  occasionally  has 
recourse  to  other  food,  such  as  crawfish,  insects,  and  even  v^etable 
matter,  as  the  berries  of  the  sour  gum.* 

Ivoiy-bOkd  Woo<^»akar.    Camptphibtt  prmeipalu. 

This  noble  bird,  the  laigest  of  its  family  in  the  United  States,  was 
formeriy  common  in  the  heavy  swamps  of  the  Mississippi  Valley  as 
well  as  the  Southeastern  States  generally.  Through  constant  perse- 
cution its  numbers  have  been  greatly  reduced  everywhere  and  it  has 
been  exterminated  over  a  large  part  of  its  range.  A  few  are  beUeved 
to  remain  in  the  wilder  parts  of  southeastern  Arkansas.  A  writer  in 
Forest  and  Stream,  in  1885,  states  that  in  the  region  about  Newport 
the  ivoiybill  "may  be  found  in  unfrequented  swamps,"  and  adds: 
"It  is  not  rare,  but  ig  rarely  met  with."  *  It  was  reported  from 
Osceola  in  1887  by  Dr.  Richardson,  and  Mis.  Stephenson  says  that 
in  1910  the  ivoiybill  is  "reported  by  fairly  reliable  people"  as  still 
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oectming  near  Helena.  Some  persons  do  not  distinguish  this  species 
from  the  pileated  woodpecker,  with  which  it  sharea  the  names  of 
"l<^cock,"  "woodcock,"  "woodchnck,"  etc.  It  has  been  ruthlessly 
destroyed  by  hunters  for  mere  sport  or  for  the  sake  of  its  briHiant 
scalp  or  its  polished  white  bill.  Never  widely  distributed,  this  useful 
and  interesting  bird  has  become  yearly  more  restricted  in  its  range, 
until  now  it  is  on  the  verge  of  extinction. 

Hoiiy  Woodpe<!k«T.  DryobaUt  viHotut  viUova. 
The  hairy  woodpecker  is  generally  distributed  throughout  the  State 
in  both  summer  and  winter,  but  is  nowhere  very  common.  The 
northern  form  (vtBoaua)  has  been  found  breeding  at  Mammoth  Spring 
and  at  Clinton.  One  specimen  was  taken  at  Van  Buren  December  7. 
The  range  of  this  subspecies  within  the  State  can  not  be  exactly 
defined,  but  it  doubtless  occupies  only  the  Ozark  region  and  its 
foothills.  Its  food  habits  are  similar  to  those  of  its  smaller  relative, 
the  downy  woodpecker,  and  like  it  the  hairy  is  considered  decidedly 
useful. 

gonthem  Haiiy  WoodpMker.    DrgobaUi  villotwt  auduboni. 

This  subspedee,  a  somewhat  smaller  bird  than  the  northern  form, 
probably  occupies  the  southern  half  of  the  State  and  the  Mississippi 
bottoms.  A.  specimen  was  taken  at  Armorel,  Mississippi  County 
(May  5),  and  the  bird  was  observed  in  small  numbers  at  Turrell, 
Witmot,  Camden,  Delight,  and  Rich  Moimtun. 

Soatiiem  Downy  Woodpecker.    Dryohata  pubetceni  pubeKOU. 

The  little  downy  woodpecker  is  common  in  all  parts  of  the  State 
and  is  equally  at  home  in  the  deep  swamps  and  on  the  dry  rodi^ 
slopes  of  iba  mountains.  It  is  nonmigratory  and  nests  throu^out 
its  range.  Specimens  were  taken  at  Tunell,  Wihnot,  and  Rich 
Mountain,  and  the  species  was  observed  at  Mammoth  Spring,  Lake 
City,  Eldorado,  and  Camden.  Savage  reports  it  fairly  common  at 
Delight.  The  downy  is  considered  the  moat  useful  of  all  our  wood- 
peckers. Stomach  examinations  made  in  the  Biological  Survey 
showed  that  three-fourths  of  its  food  is  made  up  of  insects,  few  of 
which  are  useful  kinds.  The  balance  of  its  diet  consists  of  wild  fruits, 
berries,  and  nuts. 

Sown;  Woodpe^er.    Dryobalet  pubetocTu  mediamu. 

The  northern  and  slightly  lai^er  form  of  the  downy  woodpecker 
has  been  taken  at  only  one  locality  in  the  State,  Van  Buren,  where  6 
speomens  were  secured  by  Mr.  G.  Dallas  Hanna  between  November 
29  and  January  7.  Whethw  these  birds  were  migrants  or  representa- 
tives of  tiie  breeding  form  of  ihe  Ozark  region  can  not  be  dedded  until 
breeding  specimens  are  secured  From  that  part  of  the  State.  Hollister 
has  recorded  nt«2ianu«  from  Stuttgart  in  winter,  but  he  took  no  spedh 
mens,  and  the  southern  form  very  probably  occurs  there  also. 
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Bod-^odudMl  WoodpBCikw.    Dryobata  bortalU. 

This  southern  woodpecker  is  of  very  local  distributioD  in  the  State 
and  Beems  to  be  confined  to  pine  woods.  It  was  reported  as  breeding 
rather  commonlj  near  Clinton  in  1890  and  a  spedmen  from  there  was 
identified  in  the  Biol<^cal  Surrey.  Mr.  W.  A.  Monroe,  of  Newport, 
foiind  it  breeding  near  there  in  1884  and  killed  several  specimena. 
Mr.  B.  T.  Qault  obeerred  the  birds  daily  in  the  summer  of  1888  in 
pine  woods  at  Heber,  CSebume  County,*  and  Mr.  Savage  saw  three 
individuals  at  Delight,  October  14,  IdlO,  although  none  had  been 
observed  there  during  the  summer. 

T«Daw-bellled  B&p«iicker.    Sphyrapiatt  variut. 

The  sapsucker  is  a  northern-breeding  species,  found  in  the  nesting 
season  from  the  latitude  of  St.  Louis  northward  and  occurring  in 
Arkansas  as  a  spring  and  fall  migrant  and  winter  resident.  It  has 
been  recorded  in  winter  at  Delight  and  Judsonia.*  Hanna  took  8 
spedmens  at  Van  Buren  between  December  6  and  28,  and  doubtless 
it  is  common  at  th&t  season  over  the  greater  part  of  the  State.  Spring 
migration  takes  place  mainly  in  late  March  and  early  April,  the  first 
arrival  at  Clinton  having  been  noted  on  April  7  and  at  Delight  on 
April  5.  The  fall  migration  ia  chiefiy  during  October,  the  first  birds 
having  been  seen  at  Delight  on  the  15th  and  the  species  was  common 
by  the  20th.  Its  occurrence  in  summer  has  hoea  reported  by  Mr. 
W.  A.  Monroe,  who  found  a  number  of  the  birds  in  the  hills  50  miles 
west  of  Newport  in  June,  July,  and  August,  1884.*  No  nests  or  young 
birds  were  observed  and  the  record,  being  unsubstantiated  by  speci- 
mens, is  open  to  con^derable  question,  since  the  species  has  never 
been  found  elsewhere  in  the  Mis^ssippi  Valley  so  far  south  in  summer. 
This  is  the  only  one  of  the  woodpeckers  of  the  State  which  is  fairly 
entitled  to  be  called  a  "sapsucker."  It  is  known  to  do  considerable 
damage  to  certun  forest  and  orchard  trees,  including  birch,  maple, 
oak,  ash,  apple,  and  other  species,  by  puncturing  the  bark  in  the 
form  of  girdles,  sometimes  causing  the  death  of  the  trees.  The  birds 
feed  both  on  the  sap  which  flows  from  the  punctures  and  on  the  insects 
attracted  to  the  sap.  Their  food  includes  also  large  numbers  of 
forest  insects,  as  weU  as  wild  fruits  and  berries. 

m«ated  Woodpeeker.    Phlaotomut  p^tatu*. 

This  lai^e  woodpecker,  known  under  the  vernacular  names  of 
"woodcock,"  "logcock,"  "woodchuck,"  etc.,  is  quite  common  and 
generally  distributed  in  the  heavily  timbered  parte  of  the  State.  It 
is  nomnigratory   and    breeds    throughout   ite   range,   having   been 

I  WldnuDD,  O.,  B[Tdg  ol  UMoml,  p.  131,  IWT. 
■  RtTDoldi,  H.  S.,  Am.  Nat.,  XI,  p.  308, 18TT. 
•  Ccnkt,  W.  W.,  BuU.  9,  DlT.  Soon.  On.,  p.  130^  UM. 
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reported  from  Clinton  (where  egga  ready  to  hatch  were  found  on 
April  28),  Newport,  Helena,  Mammoth  Spring,  Fayetteville,  Stutt- 
gart, WUmot,  and  Delight.  This  bird  is  ordinarily  rather  shy,  but 
many  of  the  less  experienced  individuals  fall  victims  to  thoughtless 
gunners,  lis  food  conBiats  chiefly  of  forest  insecte  (particularly  the 
larvffi  of  wood-boring  beetles)  and  some  wild  fruits. 

S«d-h«ftd«d  Woodp««k«r.     Melamrpa  trglhroee]Aalu*. 

The  redhead  is  an  abundant  resident  in  all  parts  of  the  State  and 
especially  favors  cultivated  lands  containing  much  dead  timber.  Ir- 
r^ularly  nugratery  in  the  northern  parts  of  ita  range,  it  is  found 
in  Arkansas  throughout  the  year,  and  is  perhaps  more  abundant  in 
winter  than  in  summ^.  It  has  been  observed  at  Fayetteville,  E,ich 
Mountain  (at  2,600  feet),  McGehee,  Lake  City,  Mammoth  Spring,  and 
other  places. 

This  woodpecker  has  been  frequently  accused  of  pulling  up  newly 
sprouted  com,  and  it  has  a  decided  taste  for  cultivated  fruit  and 
berries.  On  the  other  hand,  stomach  examinations  have  shown  that 
com  forms  only  about  7  per  cent  of  its  total  food  and  that  about  half 
of  its  food  consists  of  insects,  the  larger  part  of  which  are  beetles,  ants, 
and  grasshoppers.  At  Van  Buren,  where  the  bird  was  common  in 
December,  Hanna  noticed  its  habit  of  storing  acorns  and  other  nuts 
in  hollows  in  trees. 

B*d-1>«llled  Woodpadc«r.    CtiUunu  arolinu*. 

AltJiough  less  numerous  than  the  redhead,  this  woodpecker  is  a 
fairiy  common  residentin  nearly  all  sections.  It  is  reported  commonin 
winter  at  Stuttgart  (HoUister),  Van  Buren  (Hanna),  and  Fayetteville.* 
It  has  been  observed  also  at  Clinton,  Lake  City,  Helena,  Wilmot, 
Camden,  and  other  places. 

This'  species  eats  more  v^etable  matter  than  any  other  wood- 
pecker, its  diet  including  a  variety  of  wild  fruits  and  berries,  beades 
many  insects. 

m^ar.     CobtpUt  ouniltM  aurattu. 

The  flickw,  or  yellow  hammer,  is  a  fairly  common  resident  in  both 
winter  and  summer.  Many  migrants  pass  through  in  spring  and  fall, 
and  many  from  farther  north  spend  the  winter  in  the  State.  The 
ranges  of  the  northern  and  southern  forms  are  not  accurately  known, 
but  the  typical  race  (auraius)  will  probably  be  found  breedii^  in  the 
southern  and  eastern  parts  of  the  State.  The  flicker  has  been 
reported  as  a  summer  resident  at  Newport,  Helena,  Wilmot,  and 
Delight,  but  is  not  usually  an  abundant  bird  at  this  season.  In  its 
diet  this  spedes  shows  a  special  fondness  for  ants,  which  constitute 
nearly  half  of  its  food,  and  a  single  bird  has  been  known  to  consume 


1  Cooke,  W.  W.,  Om.  and  OoL,  Vm,  p.  M,  U 
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over  3,000  of  these  insects  at  a  meal.     In  addition,  flickers  capture 
many  beetles  and  other  insects  and  take  a  lai^  vaiiety  of  wild  fruits, 
berries,  and  seeds.     Com  and  other  grains  are  only  rarely  eaten. 
Horthem  PUAer.    Colaplei  aumtut  luUiu. 

The  northern  form  of  the  flicker  occurs  as  a  breeder  only  in  the 
mountainous  parts,  but  in  winter  it  may  be  found  more  or  less 
frequently  throughout  the  State.  Breeding  specimens  were  taken 
at  Mammoth  Spring,  and  the  bird  is  reported  in  summer  from  Fayette- 
ville  and  Clinton.  In  winter  it  is  recorded  as  abundant  at  Stutt- 
gart '  (HoUister),  and  of  frequent  occurrence  at  Fayetteville  and 
Clinton.  Hanna  found  flickers  common  at  Van  Buren  in  December 
and  took  two  specimens  of  this  subspecies. 

Iled-«li«ft«d  FUeker.     CoIapU*  atfer  eoUaru. 

This  is  a  western  species  breeding  as  far  east  as  eastern  Nebraska 
and  western  Texas.  It  occurs  only  casually  in  Arkansas,  there  being 
but  one  record — a  typical  specimen  taken  by  Mr.  Q.  Dallas  Hanna 
at  Van  Buren,  January  7,  1911.  In  habits  this  species  closely 
resembles  the  eastern  flicker. 

CliiKk-\rill's-widi>w.    Antrottamut  oaroJincnnc. 

This  curious  bird,  resembling  in  appearance  a  large  whippoorwiU, 
is  30  retiring  in  its  habits  that  it  is  rarely  seen.  It  occurs  commonly 
as  a  summer  resident  in  many  parts  of  the  State,  arriving  from  the 
South  about  the  middle  of  April  (Cerro  Gordo,  April  13,  1890;  Hel- 
ena, April  19,  1896),  and  departing  in  eu'ly  fall.  Although  char- 
acteris^c  of  the  Lower  Austral  Zone,  Uiis  species  seems  to  be  more 
abundant  in  the  foothills  than  in  ihe  lowlands.  It  is  reported  as  a 
summer  resident  at  Newport  and  Helena,  but  I  did  not  observe  it 
in  the  lowlands.  In  the  foothills  near  Delight  it  is  common.  On 
May  20,  at  dusk,  the  birds  could  be  heard  in  every  direction  calling 
from  the  edges  of  the  mixed  upland  timber,  lliree  or  four  were 
heard  on  the  lower  slopes  of  BJch  Mountain,  where  the  upper  hmit 
of  the  bird  was  found  to  be  about  1,800  feet.  Although  not  seen  in 
ihe  higher  parts  of  the  Ozark  r^on,  it  ranges  up  the  valley  of  White 
River  as  tsi,  at  least,  as  Cotter.  It  was  noted  also  at  Mammoth 
Spring.  Mr.  C.  E.  Fleas,  writing  from  Clinton,  reports  these  birds 
abundant  and  says: 

Their  favtsite  ratroat  here  is  open,  st«iile,  rockjr  ground  bordering  tbe  hill- 
aidea.  *  *  *  Of  a  hundred  or  moK  which  I  have  traced  up  in  the  moonlight, 
every  one  was  perched  on  the  ground,  a,  rock,  or  a  log,  or  occasionally  on  a  low  limb  or 
mag  when  singing.' 

■  Ooiodit,  vn,  p.  isg,  ino. 
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The  food  of  Una  species,  according  to  Bendire,  consists  maiiily  of 
beetles,  winged  ants,  and  other  insects,  especially  the  night-flying 
Lepidoptera.  Strange  as  it  may  seem,  it  occasionally  captures  and 
swallows  small  birds. 


Fro.  l,~Bmi]liigaraao[tlieabuek-«111'9-wldov  (Antrottomtu  taroUnmaii)  In  Arkanaua. 
'WhlppooTwlll.     AntTottomui  voc\ferut. 

The  whippoorwill  occurs  as  a  summer  resident  in  the  more  ele- 
vated portions  of  the  Ozark  region,  where  it  often  occupies  the  same 
localities  as  the  chuck-will's-widow.  It  is  recorded  as  abundant  at 
Clinton,  arriTing  there  from  the  south  March  31  and  nesting  in  the 
rocky  ravines  of  the  mountains. '  It  is  reported  also  as  breeding  at 
Pea  Ridge,  and  I  noted  a  few  at  Pettigrew  about  June  1,  evidently 
on  their  breeding  grounds.  As  a  migrant  it  is  reported  from  Helena, 
Newport,  Monticello,  and  Delight,  noted  at  the  latter  place  March  31 
and  September  9  to  14.  Like  the  preceding  species,  this  bird  is  very 
retiring  in  its  habits  and  is  rarely  seen,  though  its  loud  voice  at  night 
readily  betrays  its  presence.  The  mistaken  notion  that  this  bird  and 
the  nighthawk  are  the  same  species  is  very  prevalent.  "Hie  whip- 
poorwill ia  one  of  the  most  valuable  of  all  our  birds,  b^ng  a  great 
destroyer  of  moths,  May  beetles,  caterpillars,  and  other  harmful 
insects.  It  has  been  known  to  eat  the  potato  beetle  and  also  the 
Kocky  Mountain  locust. 

1  Pleia,  C.  E.,  Ooloilst,  VU,  pp,  155,  IS8, 1890. 
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NlghthAiA.    ChorddU*  virgimaniu  virginamu. 

T\i«t  nightiiawk,  or  "buUbat,"  occurs  as  a  conunon  migrant  and  a 
rare  and  local  summer  resident.  It  arrives  from  the  south  about 
the  20th  of  April,  and  migrating  individuals  are  more  or  less  comxnon 
for  a  month  or  more.  In  the  fall  the  southward  movement  begins 
late  in  August  and  continues  through  September,  the  birds  being 
most  abundant  during  the  latter  month.  The  species  is  reported  to 
breed  at  Clinton,  Pea  Kidge,  and  near  Newport.  I  observed  it  in 
small  numbers  at  Mena  (May  24),  Fettigrew  (June  1),  and  Mammoth 
Spring  (June  15).    A  flock  of  10  seen  at  Womble,  May  22,  may  have 


Fia.  1.— BnedlagBraaottlie  vhlppoonrtU  {Aiatmbynnu  fodfenu)  In  Arkuiiu. 

been  migrants.  Preble  found  them  common  at  Fort  Smith  on  Sep- 
tember 15  and  noted  them  daily  at  Fayetteville  from  September  24 
to  October  1.  Sav^e  observed  a  few  at  Delight  between  August  26 
and  September  24.  Nighthawks  are  strictly  insectivorous  and  emi- 
nently beneficial.  They  are  adopts  at  capturing  insects  on  the  wii^, 
and  their  stomadis  are  often  gorged  witji  the  fruits  of  their  chase. 
Among  otjier  d^tructive  species  which  they  assist  in  keeping  down 
is  the  cotton-boll  weevil,  a  pest  now  rapidly  spreading  over  Arkansas. 
Cotton  growers  in  the  State  would  do  well  to  see  that  the  law  pro- 
tecting this  valuable  bird  is  strictly  enforced,  more  especially  as  in  the 
fall  many  are  shot  by  irresponsible  hoys  and  thoughtless  hunters, 
to  whom  the  temptation  of  a  flying  mark  is  irresistible. 
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nozida  m^Oiawk.    ChonJeik*  mrgimama  AapmanL 

The  occurrencfl  of  this  southeirt  form  of  the  nighthawk  id  Arkansas 
was  unknown  until  I  secured  a  typical  specimen  at  Stuttgart,  May  12, 
1910.  The  Kubspecies  probably  breeds  in  favorable  localities  in  the 
southern  part  of  the  State.  It  was  observed  in  small  numbcov  on  the 
Grand  Prairie  around  Stuttgart,  and  one  was  seen  at  Eldorado 
July  3. 

Ghlmnef  Swift.    Chtetura  pdagica. 

This  bird,  commonly  known  as  "chimney  swallow,"  or  "chimney 
sweep,"  is  one  of  the  most  abundant  species  in  the  State  and  is  found 
in  practically  all  locahties.  From  their  winter  home  south  of  the 
United  States  the  first  ones  arrive  about  the  last  of  March  (earliest 
at  Helena,  March  21 ;  average,  March  25)  and  remain  until  October 
(last  seen  at  Helena,  October  19). 

As  is  well  known,  their  ordinary  breeding  places  are  in  unused 
chimneys,  but  in  thinly  settled  districts  a  few  may  still  retain  their 
ancient  habit  of  nesting  in  hollow  trees.  Fleas,  in  1890,  stated  that 
such  situations  were  used  by  the  swifts  at  Clinton,  Ark.,  and  more 
recently  Widmann  has  recorded  their  use  of  hollow  tupelo  gums  in 
the  swamps  of  soudieastem  Missouri.*  In  the  fall,  just  prior  to  the 
southward  migration,  laige  numbers  of  swifts  ofteoi  gather  into  a 
flock  and  roost  by  thousands  in  some  laige  chimmey. 

B.ubjr^throat«(l  HnmtnlngMrd.    Ar^Uodtut  mlvbriM. 

This  tiny  hummingbird  is  a  common  summer  resident  in  most 
parte  of  Arkansas.  The  earliest  date  of  its  arrival  at  Helena  is  March 
31  (average,  April  9)  and  it  remains  until  October  (average,  October  6 ; 
latest,  October  8).  At  Delight  it  was  seen  as  late  as  October  25. 
Hummingbirds  readily  adapt  themselves  to  civilized  surroundings 
and  are  often  seen  in  town  and  city  gardens,  but  are  equally  at  home 
in  the  depths  of  the  wildemess.  I  observed  them  frequently  on 
Rich  Mountain  from  base  to  summit  and  found  them  also  in  Ute 
timbered  bottoms  at  Turrell  and  McGehee.  They  are  reported  as 
breeding  at  Pea  Ridge,  Clinton,  Pettigrew,  Mammoth  Spring,  Big 
Lake,  and  Delight. 

BeiBBOT-taikd  njoateher.     MtueivoraforfiaUa, 

This  handsome  flycatcher  is  a  summer  resident  of  the  prairies  from 
Kansas  to  southern  Texas.  Its  range  extends  east  to  eastern  Okla- 
homa and  casually  to  Arkansas.  Bendire,  in  giving  its  distribution, 
says:  "Occasional  in  *  *  *  western  Arkansas"  and,  although 
no  definite  locality  is  given,  this  statement  doubtless  refers  to  the 
r^on  about  Fort  Smith,  where  Capt.  Bendire  was  stationed  in  1860. 
On  May  28, 1910, 1  saw  hum  the  train  one  of  these  birds  a  little  south 
of  Spiro,  Okla.,  about  10  miles  west  of  the  Arkansas  boundary. 

I  Blrdi  ol  MlaKiart,  p.  IXt,  UOT. 
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XIngUrd.     Tynmnui  tgrnmut. 

The  kingbird  is  a  common  and  generally  distributed  summer  resi- 
dent, arriving  in  spring  about  April  15  and  remaining  until  late  Sep- 
tember (last  seen  at  Helena  September  27).  It  is  recorded  as  breed- 
ing at  Clinton,  Pea  Ridge,  and  Big  Lake,  and  I  found  it  in  the  breeding 
season  at  Stuttgart,  Mammoth  Spring,  Coawaj,  Fettigrew,  and  Kich 
Mountain  (2,600  feet).  Its  food  consists  almost  wholly  of  insects,  in- 
cluding many  noxious  species,  supplemented  by  a  small  percentage  of 
wild  berries  and  fruits.  It  has  been  accused  of  preying  extensively 
upon  honeybees,  but  examination  of  624  stomachs  in  the  Biological 
Simey  showed  only  22  containing  these  insects,  61  in  all,  including 
51  drones,  8  workers,  and  2  indeterminate.  It  is  evident,  therefore, 
that  the  species  as  a  whole  is  not  greatly  injurious  to  apiaries. 
Oraated.  TlyeKtdiMC.     Myiardau  trimtv*. 

This  large  flycatcher  occurs  as  a  common  sunmier  resident  in  all 
parts  of  the  State.  The  earliest  arrivals  in  spring  are  noted  at  Helena 
April  12  (average,  April  17),  and  the  fall  migration  is  performed  chiefly 
in  September.  The  species  has  been  reported  as  breeding  at  Clinton, 
Newport,  Helena,  and  Delight.  I  found  it  in  the  breeding  season  at 
Hammotii  Spring,  Stuttgart,  Wihnot,  Fettigrew,  Conway,  and  Rich 
Mountun.  At  the  latter  place  it  was  common  everywhere  on  the 
momitain  from  base  to  summit.  The  food  of  this  bird  consists  of 
beetles,  locusts,  crickets,  ants,  fliea,  moths,  and  other  insects,  with 
some  wild  fruit. 

FlLosbe.    Sayomit  phtebe. 

The  phtnbe  or  "bridge  pewee"  is  one  of  the  commonest  of  the 
flycatchers  in  summer  in  the  mountains  and  foothills,  but  is  not 
found  at  that  season  in  the  lowlands.  It  has  been  recorded  from 
Fayetteville,  Fea  Ridge,  and  Clinton.  I  found  it  at  Fettigrew,  Ches- 
ter, Cotter,  Mammoth  Spring,  and  Rich  Mountain,  the  latter  point 
marking  its  southern  limit  as  a  breeder.  The  bird  is  common  all  over 
this  mountain,  and  a  nest  with  eggs  was  found  May  27  at  the  summit. 
It  is  the  hardiest  member  of  the  family  and  in  winter  occurs  nearly 
throughout  the  State.  The  first  migrants  from  the  north  were  seen 
at  Delight  on  October  11,  and  by  October  27  the  species  was  common. 
It  has  been  recorded  at  Clinton  and  Helena  in  January. 

The  phcebe  is  one  of  our  most  useful  birds,  its  food  consisting 
mainly  of  insects,  among  them  many  noxious  species,  such  as  click 
beetles,  May  beetles,  and  weevils,  including  the  boU  weevil.  It^  nest 
is  fixed  on  the  side  of  a  cliff,  the  rafters  or  abutments  of  a  bridge,  or 
under  the  eaves  of  a  house  or  farm  building. 

[8^7  Plusb*.    Sayomu  taj/u». 

This  ifl  a  ireBtem  apeciea,  breeding  east  to  western  Texas  and  Kaiuia«,  and  has 
oocnned  also  a«  a  itraggler  in  Uiwouri,  Wieconiin,  and  other  eastern  Btatea.  Tho  only 
Tecord  for  Aibjuas  us  the  very  indefinite  one  given  by  Audubon,  vho  iocludee  the 
State  in  its  range,  without  comment.'] 

■BlnliofAiiHr.,I,p.318,im  ~"I  '. 
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01iT»-«id«<l  Flyoatohcf .    NuUaUomit  boreaii*. 

The  olive-sided  is  one  of  the  northern-breeding  flycatchers,  found 

in  Arkansas  only  during  migration.     It  passes  north  in  May  and  south 

in  September.    A  specimen  was  taken  by  Mr.  W.  O.  Savage  at 

Delight,  September  12,  1910 — the  only  record  for  the  State. 

Wood  Fe-wee.     Myvxhana  virwnt. 

The  wood  pewee  is  perhaps  the  best  known  of  our  flycatchers,  and 
is  generally  distributed  as  a  summer  resident.  Its  favorite  haunts 
are  open  woodlands  and  orchards,  and  in  such  situations  its  pleasing 
song  may  be  heard  throughout  the  heat  of  summer. 

The  flrat  migrants  reach  Helena  about  the  middle  of  April  (earliest 
date,  April  12)  and  remain  till  October  (latest,  October  12).  The 
species  is  recorded  as  breeding  at  Mammoth  Spring,  Wilmot,  Delight, 
Kich  Mountain,  Fettigrew,  Clinton,  Camden,  and  other  places.  Like 
the  other  flycatchers,  it  chooses  as  food  mainly  insects,  including 
beetles,  crane  flies,  dragon  flies,  ants,  grasshoppers,  tent  caterpiflars, 
and  moths. 

YeUow-beUl«d  Flycatcher.    Empidonax  Jtaviventria. 

This  is  one  of  the  smaller  flycatchers  and  so  quiet  and  inconspicuous 
that  it  is  rarely  seen.  It  breeds  in  the  northern  States  and  Canada 
and  passes  south  in  winter  to  Central  America.  It  may  be  found  in 
Arkansas  during  May  and  again  in  September.  Savage  has  taken 
two  specimens  at  Delight,  September  3  and  16,  1910,  and  these  are 
the  only  records  from  the  State. 

Aeadiau  Il;ofttah»T.    Empidonax  vireKeiu. 

This  retiring  little  bird  is  a  lover  of  wooded  ravines  and  bottom- 
land timber,  occurring  commonly  as  a  summer  resident.  The  first  . 
arrivals  in  spring  reach  Helena  about  April  23  (earliest  record, 
April  20),  and  the  last  seen  at  Delight  were  noted  September  12. 
The  species  is  reported  as  nesting  at  Clinton  and  Helena,  and  I  found 
it  at  nearly  every  locality  visited,  including  Mammoth  Spring,  Cotter, 
Fettigrew,  Chester,  Rich  Mountain,  and  Wilmot.  At  the  latter  place 
I  found  a  nest,  June  26,  in  a  cypress  tree  growing  in  the  edge  of  the 
lake  near  town;  the  parent  birds  were  feeding  young  in  the  nest. 
This  flycatcher  feeds  upon  various  insects,  such  as  beetles,  flies,  and 
wasps,  and  occasionally  eats  wild  berries. 

TraUl  Flycatcher.    Empidonox  Irailli. 

This  species  is  rather  rare  and  of  local  distribution  in  Arkansas. 
It  is  an  inhabitant  of  the  prairies  and  open  valley,  but  is  not  found 
in  heavy  timber.  On  the  Grand  Frairie  at  Stuttgart  I  found  it 
fairly  common,  hving  in  orchards,  dooryards,  and  about  small  clumps 
of  trees  on  the  prairie.*    A  specimen  was  taken  there  May  13  and 
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Kuother  was  secured  at  Chester,  June  4,  in  a  clump  of  bushes  along  a 
creek  miming  through  a  cultivated  field.  The  only  other  record 
for  the  State  is  fiimished  by  Mias  Cavaness,  who  reports  the  bird 
breeding  at  Monticello. 

[I>»a«t  TlToatobar.     Empidonax  mtmmw. 

TluB  UtUe  flycatcheT,  kltbougb  difBcult  to  diatinguiah  by  ita  cdras  from  the  Trail], 
is  Moly  recognized  by  iu  abrupt  call.  It  ia  »  common  and  K^ulsr  migrant  in  the 
Miaaigeippi  Valley,  occuirii^  In  April  and  Uay  and  agais  iu  September  and  October. 
F^irthet  obeervatioDs  will  undoubtedly  reveal  its  presence  ae  a  bird  of  Arkansaa.] 

Prairie  Bomed  Laik.    Otocori*  alptttri*  pmtieota. 

The  homed  lark  occurs  as  a  migrant  and  winter  visitant  and  locally 
as  a  breeder  in  the  Ozark  region.  It  has  been  found  nesting  at 
Helena  only  once,  in  May,  1911.  Harvey  reports  it  as  "resident" 
at  Fayetteville,  and  since  it  is  known  to  occur  in  summer  in  several  of 
the  southern  coimties  of  Missouri '  it  will  probably  be  found  breeding 
in  suitable  localities  in  northern  Arkansas,  At  Helena  it  is  reported 
to  occur  in  migration,  and  at  Van  Buren,  December  28, 1910,  Hanna 
saw  a  fiock  of  22,  from  which  he  collected  6  specimens.  Homed 
larks  are  hardy  birds,  nesting  in  early  spring  often  before  the  snov ^ 
have  melted.  They  are  ground  dwellers  for  the  most  part,  but  at 
mating  time  often  indul^  in  a  flight  song  after  the  manner  of  the 
famous  sl^lark  of  Europe. 

[Kttgple.    fiea  pica  Awbonta. 

The  only  evidence  of  the  occurrence  of  this  western  species  in  Arkansas  is  Audubon's 
inclusioa  of  that  State  in  bis  definition  of  the  bird's  range.'  It  may  atill  occasionally 
wander  into  the  western  part  of  the  State.] 

Blue  Jay.    Cyimodua  mtuutt. 

The  blue  jay  is  common  throughout  the  State,  occurring  both  in 
the  lowlands  and  on  the  mountains.  Although  partially  migratory 
in  the  ^northern  part  of  its  range,  it  is  found  in  Arkansas  during  the 
entire  year.  Probably  the  native  birds  migrate  to  some  extent,  or 
at  least  wander  rather  widely  in  search  of  food,  and  in  winter  their 
numbers  are  increased  by  the  arrival  of  migrants  from  the  north. 
Blue  jays  are  reported  abundant  in  winter  at  Fayetteville,  Van  Buren, 
Clinton,  Stuttgart,  and  Helena.  They  breed  at  all  those  places  and 
have  been  noted  also  in  summer  at  Lake  City,  McGehee,  Wilmot,  Kich 
Mountain,  Pettigrew,  and  Mammoth  Spring.  The  food  of  the  jay 
is  made  up  mainly  of  acorns  and  other  nuts,  with  the  addition  of 
various  insects,  such  as  beetles,  grasshoppers,  and  caterpillars,  and  a 
relatively  small  amount  (about  19  per  cent  of  the  total)  of  grain, 
chiefly  com. 

'  Toond  hy  Mr.  O.  Wldnunn  near  West  PUui,  Howell  Cotmty,  ud  between  Dcnlpluii  vKI  PItemit 
ORive,  Rlptef  County.    (Repotted  In  a  letta  lo  the  aothiK'.) 
I  Bltdi  at  Ameilcm,  IV,  p.  lOj,  Igu. 
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Raven.     Corvut  comx  tituuitta. 

Ravens  formerly  occurred  rarely  in  the  mountains  of  Arkansas 
and  there  may  Btill  be  a  few  remaining  in  the  wilder  and  more  inac- 
cessible parts.  Pleas  reported  in  1890  that  they  bred  on  cliffs  in  the 
highest  hUla  of  Van  Buren  County,  near  Copeland,  and  Monroe 
report«d  them  breeding  in  the  r^on  about  Newport  in  1884 — 
probably  in  the  hills  to  Uie  westward. 

Orow.     Cormu  bradtgrhyTiduM. 

CrowB  are  generally  distributed  in  the  State  in  both  summer  and 
winter,  but  apparently  are  nowhere  very  abundant.  They  are  re- 
ported to  breed  at  Clinton  (rare),  Newport,  Helena  (rare),  and  Delight 
(uncommon).  I  noted  them  in  small  numbers  at  Cotter,  Womble, 
Mena,  Fettigrew,  and  Chester,  and  at  Conway  and  Mammoth  Spring 
they  were  fairly  numerous.  With  the  exception  of  3  or  4  in  the  heron 
rookery  at  Walker  L^e,  none  were  seen  in  the  bottom  lands  of  eastern 
Arkansas.  In  winter  the  species  is  recorded  as  rare  at  Stuttgart, 
Clinton,  Yan  Buren,  Helena,  and  Fayetteville. 

The  crow  subsists  on  a  great  variety  of  food.  Careful  study  of  its 
diet  by  the  Biological  Survey  shows  that  about  26  per  cent  of  its  food 
consists  of  insects,  mainly  injurious  species,  about  21  per  cent  of  com, 
and  the  rest  of  various  grains,  nuts,  seeds,  etc. 

ClariEe  NntcraCker.    Nveifraga  eolumbiana. 

The  only  record  of  this  bird's  occurrence  in  Arkansas  is  given  by 
Mr.  Robert  H.  Mitchell,  who  states  that  a  specimen  was  killed  at 
Earl,  Crittenden  County,  about  April  1,  1891.'  The  species  inhabits 
the  mountains  of  the  western  United  States,  and  is  only  a  straggler 
east  of  Colomdo  and  the  Black  Hills. 

Bobolink.    DoHdtMa/x  orytivonu. 

The  bobolink,  or  "ricebird,"  as  it  is  called  in  the  South,  is  an 
irregular  migrant  in  the  Mississippi  Valley,  and  probably  never  is  so 
abundant  as  on  the  Atlantic  coast.  Its  summer  home  is  on  the 
prairies  from  northern  Missouri  northward  and  in  the  northeastern 
States.  Migrating  flocks  have  been  observed  at  Helena,  May  13, 
1894,  and  April  20,  1904,  and  at  Newport  it  was  reported  abundant 
in  1884  from  May  7  to  19.  At  Stuttgart,  May  11  to  14,  1910,  I  saw 
several  hundred  birds,  mostly  males,  in  flocks  numbering  10  to  20. 
No  records  of  its  fall  migration  are  at  hand,  but  the  species  is  known 
to  leave  Missouri  the  latter  part  of  August  and  arrive  in  southern 
Louisiana  between  September  1  and  15.  A  decidedly  useful  bird  in 
its  northern  home,  the  boboUnk  becomes  a  serious  pest  when  it  reaches 
the  rice  Holds  of  the  South  Atlantic  States.    It  may  prove  injuriotis 
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to  the  rice  industry  of  Ai^nsa^,  but  on  account  of  tiie  comparftttTely 
small  number  of  these  birds  which  migrate  throu^  the  Mississippi 
Valley  the  damage  done  by  them  will  be  much  lees  severe  than  on  the 
Atlantic  coast. 

Cowbird.     MoUahntM  attr. 

The  cowbird  occurs  locally  in  moderate  numbers  over  most  of  the  State. 
It  has  been  reported  as  a  breeder  at  Clinton,  Newport,  Big  Lake,  and 
Delight,  and  I  found  it  in  the  breeding  season  at  Stuttgart,  McGehee, 
Wilmot,  Camden,  Gurdon,  Mena,  Pettigrew,  and  Mammoth  Spring. 
At  McGehee  it  was  fairly  numerous  in  the  clearings  and  more  open 
timber,  and  one  of  its  egga  was  found,  May  16,  in  a  yellow-breasted 
chat's  nest.  There  is  only  one  report  of  its  occurrence  in  the  State 
in  winter— at  Helena — but  doubtless  it  will  be  found  to  be  plentiful 
at  that  season.  At  Stuttgart  I  was  told  that  this  species  joins  other 
bUu^birds  in  depredations  on  rice,  but  up  to  date  no  serious  damage 
to  this  newly  established  industry  has  been  reported,  lite  food  of 
tiie  cowbird  consists  largely  of  weed  seed,  with  the  addition  of  grain 
and  insects  in  about  equal  proportions.  It  has  been  foxmd  to  capture 
limited  numbers  of  boll  weevils. 

YeUow-headed  BlMkbinL    XantJuKtphalui  xanAocefhaim. 

This  western  species  probably  occurs  occasionally  in  western  Arkan- 
sas, since  it  is  Imown  to  breed  as  near  the  State  as  Jasper  County, 
Mo.  The  only  record  seems  to  be  that  given  by  Cabot,  of  a  speci- 
men said  to  have  beea  taken  in  Arkansas  by  Maj.  Townsend  and 
donated  to  the  Boston  Society  of  Natural  History.' 

Red-winged  BlackUxd.    Agtlaiut  phcertieata  phaniceui. 

The  redwing  is  an  abundant  resident  in  many  sections  of  the 
State,  particularly  on  the  prairies  and  throughout  the  marshy  areas 
of  the  eastern  part.  It  is  known  to  breed  at  Lake  City,  Stuttgart, 
Mammoth  Spring,  Helena,  Wilmot,  and  Chester.  It  was  abundant 
on  the  prairie  at  Stuttgart  and  several  nests  were  found,  May  12, 
containing  one  to  foureg^.  In  that  locality,  blackbirds  were  reported 
to  do  some  damage  to  sprouting  rice,  and  probably  this  species 
is  largely  responsible  for  the  depredations.  In  winter  also  the 
redwing  is  abundant  in  the  State,  as  indicated  by  reports  from 
Fayetteville  (Harvey),  Van  Buren  (Hanna),  and  Stuttgart  (Hol- 
lister) .  Ita  food  consists  laigely  of  weed  seed,  with  a  small  amount 
of  grain  (oats,  com,  and  wheat)  and  a  fair  proportion  (about  25  per 
cent)  of  insects,  among  wluch  a  few  boO  weevils  have  been  found. 
TUck-biUed  S«dwlii(.    Agdaijii  phtenuxu*/oTtu. 

TioB  northwestern  form  of  the  red-winged  blackbird  occurs  in 
Arkansas  only  as  a  migrant  and  winter  visitant,  and  it  is  probably 
rather  rare.  Only  one  record  is  known — that  of  a  bird  taken  by 
Mr.  Q.  Dallas  Hanna  at  Van  Buren,  December  10,  1910. 
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Northemi  Bedwlitg.    AgeUtim  p&mjorui  arookguM. 

lake  the  preceding,  this  suhapecies  is  a  winter  visitor  in  the  State, 
known  thus  far  only  from  5  specimens  taken  by  Hanna  at  Van 
Buren,  December  10  and  17,  1910. 

Ueftdoiriaik.    Batmdia  magna  magna. 

The  meadoTdark  or  "field  lark,"  as  it  is  often  called,  is  a  locallj 
common  resident  in  the  State,  but  is  rare  or  absent  from  mountain* 
ous  and  heavily  timbered  areas. 

The  northern  form  (nuijma)  is  not  known  to  breed  within  our 
limits,  but  when  summer  specimens  are  secured  from  the  Ozark 
region,  they  may  prove  to  be  of  this  subspecies.  It  is  reported  as 
occurring  in  mild  winters  at  Fayetteville  (Harvey),  and  Hanna  col- 
lected two  specimens  from  a  flock  of  35  at  Van  Buren  on  December  17, 
This  is  a  highly  beneficial  species,  its  food  consisting  mainly  of  inju- 
rious insects,  with  a  small  percentage  of  seeds  and  some  grain, 
mostly  waste  com  picked  up  about  the  fields  in  winter  and  early 
spring.  It  has  been  shown  to  be  an  important  enemy  of  \h&  cotton- 
boll  weevil,  and  for  this  reason,  if  for  no  other,  should  be  car^ully 
protected. 

SontiMm  If  endowUuk.    Stvmdla  magna  argvttda. 

The  southern  form  of  the  meadowlark  occurs  as  a  summer  resi-  - 
dent  in  favorable  situations  over  the  greater  part  of  the  State,  exclu- 
fflve  of  the  Ozark  region.  Specimens  taken  in  summer  have  been 
examined  from  Blytheville,  Stuttgart,  Conway,  and  near  Mammoth 
Spring,  and  the  bird  ia  reported  to  breed  also  at  Newport  and  Helena. 
I  found  it  abundant  on  the  prairie  at  Stuttgart  and  in  old  fields  at 
Wihnot,  and  fairly  common  at  McGehee,  but  it  is  apparently  very 
scarce  in  the  southwestern  part  of  the  State.  Savage  reports  it 
absent  in  summer  at  Delight,  but  appearing  tbere  in  migration  Sep- 
tember 29  and  becoming  common  by  the  middle  of  October.  Some 
of  these  migrants,  however,  may  be  the  northern  form  {magna). 
Both  forms  probably  occur  together  in  winter  throughout  the  low- 
lands of  the  State.  The  species  is  reported  abundant  at  that  season 
at  Stuttgart   (HoUister)   and  Judsonia.' 

{TMtem  X«adowlA]^    Siumdla  ■negUrta. 

Since  the  breeding  range  of  tbe  weatem  meadowWk  overlaps  that  of  the  eaetam 
apecieein  weetem  Miiiaouri  ( JohnBon  and  VemonCoimtieB),  the  bird  may  be  looked  for 
as  a  migrant  and  poeeibly  aa  a  breeder  in  extreme  western  Arlansas.  Although  diffi- 
cult to  diatinguiah  by  ita  markings,  the  western  bird  is  easily  recognized  by  its 
striking  song.] 

Orohard  Oriole.    Jeurut  tpvrivt. 

The  orchard  oriole  is  a  common  summer  resident  in  most  parts  of 
Arkansas.  The  average  date  of  ite  arrival  at  Helena  in  spring  is 
April  10  (earheat  date  March  30).  It  departs  early,  usually  in  late 
August  or  eaiiy  September.     It  has  been  reported  from  Newport, 
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Clinton,  and  Delight,  and  I  found  it  fairly  common  at  Stuttgart, 
Conway,  Mammoth  Spring,  Camden,  and  Wihnot,  At  the  latt«r 
place,  young  just  out  of  the  nest  were  observed  June  24.  The  species 
seems  to  be  rather  rare  in  the  mountainous  sections  of  the  State.  I 
noticed  only  one  bird  at  Mena,  and  there  are  no  records  for  the 
Ozaik  r^on  except  at  Clinton,  where  it  is  reported  rare.  Orioles 
are  mainly  insectivorous  in  their  diet,  and  among  the  good  quali- 
ties of  these  very  useful  birds  is  their  pronounced  liking  for  boll 
weevils.  Investigations  in  the  cotton  fields  of  Texas  and  Louisiana 
showed  that  nearly  one-third  of  the  stomachs  of  this  species  collected 
there  contained  remains  of  this  pest. 

BalUiaora  Oriole.    letenu  goSnda. 

This  handsome  oriole  is  fairly  common  locally  in  summer,  mainly 
in  the  eastern  part  of  the  State.  It  is  reported  common  at  Helena, 
where  it  arrives  from  the  south  about  April  10  (earliest  date,  April  4). 
At  Clinton  it  is  given  as  a  rare  breeder,  at  Hopefield  as  tolerably  com- 
mon,* and  it  is  reported  as  breeding  at  Newport,  Big  Lake,  and  Pea 
Ridge.  I  found  the  species  st  Stuttgart  (May  14),  Mammoth  Spring 
(June  15),  and  a  few  other  places  in  the  eastern  part  of  the  State,  but 
nowhere  was  it  common.  At  Delight  it  is  a  rare  migrant,  first  seen  in 
autumn  on  September  1.  The  food  of  this  oriole  consists  mainly  of 
insects,  and  caterpillars  form  a  lai^e  part.  Like  the  other  orioles,  it 
is  an  important  enemy  of  the  boll  weevil.  A  httle  &uit  is  included  in 
its  diet,  but  not  enough  to  coimterbalauce  its  usefulness  as  an  insects 
destroyer. 

Bostf  BlackMrd.    Eaphagu*  earoHnvM. 

The  rusty  blackbird  is  a  northern-breeding  species  and  occurs  only 
in  migration  and  as  a  winter  resident.  Hollister  reports  it  common 
near  Stuttgart  in  winter,  and  Pleas  gives  it  as  a  migrant  at  Clinton, 
seen  November  5, 1889.  Hanna  noted  a  fiock  of  10  at  Van  Buren  on 
December  17  and  collected  several  specimens  on  that  date  and  1  on 
January  7.  This  blackbird  forages  mainly  in  pastures  and  swamps, 
where  it  destroys  many  noxious  insects.  In  winter  it  eats  some  grain, 
most  of  which  is  probably  waste  picked  up  in  the  fields. 

Brewer  Blsdtbird.    Euphoffoi  q/anoeepbahu. 

This  blackbird  is  the  western  representative  of  the  rusty  and  ranges 
east  in  winter  casually  to  Arkansas  and  Louisiana.  Hollister  reports 
a  few  seen  in  winter  on  the  prairie  at  Stuttgart  in  company  with  rusty 
blackbirds.*  Savage  noted  a  flock  of  13  at  Delight  November  17,  and 
2  birds  on  January  5. 
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Brons«d  Grande.    Quiteahu  quiteula  jmeut. 

The  crow  blackbird,  as  this  species  is  often  called,  is  common  over 
a  lai^  part  of  the  State,  particularly  in  the  bottom  lands  of  the  eastern 
half  and  in  certain  valleys  of  the  western  part.  None  were  seen  in 
the  mountfuns  proper.  It  is  reported  as  breeding  at  Clinton,  New~ 
port,  Helena,  and  Hopefield,  and  was  noted  as  common  at  Fayette- 
ville  in  March  and  September  (probably  breeding).  Several  flocks 
were  seen  at  Van  Buren  in  December  (Hanna)  and  a  large  flock  at 
Delight  on  February  2  (Savage,  1911).  I  found  it  common  and 
breeding  at  Mammoth  Spring,  Lake  City,  Turrell,  Conway,  and  Wil- 
mot.  McAtee  found  it  abundant  at  Big  Lake  June  20  to  23,  1911. 
The  adults  were  feeding  well-grown  young  and  were  alert  in  seizing 
minnows  which  sprang  upon  the  banks  to  escape  larger  fishes.  At 
Helena  it  is  common  both  summer  and  winter,  and  after  the  breeding 
season  taige  flocks  are  often  seen  flying  to  and  from  their  roosts.  The 
diet  of  this  bird  includes  both  animal  matter  (insects)  and  vegetable 
matter  in  the  proportion  of  about  30  per  cent  of  the  former  to  70  per 
cent  of  the  latter.  The  vegetable  matter  consists  mainly  of  com,  witli  a 
little  other  grain  and  considerable  mast.  A  good  share  of  the  com 
iswaste  picked  up  in  the  fields,  but  thegrackles  are  sometimes  destruc- 
tive to  com  in  the  ear.  Among  the  insects  eaten  are  grasshoppers 
and  various  beetles,  including  the  boll  weevil. 

^'"g"*''  sparrow.    Palter  domMktu. 

The  English  sparrow  is  said  to  have  been  introduced  at  Hot  Springs 
between  1870  and  18S0,  but  prior  to  thb  (in  1871)  it  had  been  intro- 
duced into  Memphb,  Tenn.,  and  doubtless  spread  first  into  Arkansas 
from , that  point,  so  that  by  the  end  of  the  year  1886  it  had  established 
itself  over  a  considerable  area  in  the  northeastern  part  of  the  State, 
with  a  few  isolated  colonies  in  the  western  part.  Here,  as  every- 
where in  America,  it  has  increased  with  amazing  rapidity  and  is  now 
found  in  practically  every  town  and  village  in  the  State,  as  well  as  on 
a  great  majority  of  the  farms.  Almost  everywhere  it  is  regarded  as 
a  pest  by  reason  of  its  destruction  of  grain,  fruit,  and  garden  vege- 
tables, its  defacement  of  public  buildings  and  of  dwelling  houses,  and 
its  habit  of  driving  away  native  birds.  At  times  it  feeds  to  some 
extent  on  insects,  but  its  destruction  of  them  compensates  to  only  a 
slight  degree  for  the  damage  it  does,  and  hence  its  destruction  is 
advocated  in  a  circular  issued  by  the  Biological  Survey  describing 
the  best  methods  of  ridding  localities  of  this  feathered  nuisance. 
Pnzple  Finch.    Carpodaau  purpweu*. 

The  purple  finch  is  a  regular  and  not  uncommon  migrant  and  winter 
resident.  In  1910  the  first  flock,  numbering  about  20,  arrived  at 
Delight  November  10  and  in  a  few  days  the  species  became  common, 
remaining  so  all  winter.    It  has  been  reported  at  Helena  at  various 


Dniitizc-ctvCoogle 


FUTCBSS  AHD  SPABBOWS.  61 

dates  between  January  21  and  April  23  and  is  given  aa  a  winter  vidt- 
ant  at  Clinton.  Hanna  collected  6  specimens  at  Van  Buren  between 
NoTember  29  and  December  22.  Purple  fincbes  are  usually  found 
in  flocks  during  the  winter  season,  when  they  feed  lai^ly  on  the 
buds  and  seeds  of  Tarious  trees. 

Oroibfll.    Loxia  eurvvvttm  mmor. 

The  red  crossbill  is  a  rare  and  irregular  visitant  in  Arhanaas.    It 
has  twice  been  reported  from  Clinton — April  6,  1889  (in  numbers), 
and  May  5,  1890  (one),  these  being  the  only  records  from  the  State. 
OoldfliLoh.    AttTOffaHniii  frutw. 

The  goldfinch,  often  called  "wild  canary"  or  "thistle  bird,"  is  an 
abundant  winter  resident  in  all  parts  of  the  State  and  a  fairly  com- 
mon summer  resident  in  the  nort^  central  and  northwestern  counties, 
south  in  the  mountains  to  Polk  and  Montgomery  Counties.  It  is 
reported  as  breeding  at  Clinton,  and  I  found  it  at  Womble  (May  22), 
Rich  Mountain  (May  25-28),  Pettigrew  (May  30),  Chester  (June  4), 
and  Hozie  (June  22).  It  was  noted  by  Preble  as  common  at  Fayette- 
ville  in  September.  Savage  reports  a  flock  of  20  seen  at  Delight 
November  19,  and  Hanna  found  it  numerous  at  Van  Buren  between 
November  30  and  December  17.  Mrs.  Stephenson  reports  its  occur- 
rence at  Helena  between  September  8  and  May  1,  and  states  that 
immense  flocks  are  often  seen  there  during  April  and  May  and  in 
November.  In  winter  the  goldfinch  feeds  largely  on  weed  seeds,  the 
seeds  of  birches,  and  those  of  the  buttonbush.  In  summer  it  sub- 
sists to  a  lai^  extent  on  weed  seed,  but  destroys  many  noxious 
insects,  such  as  cankerworms,  plant  lice,  small  grasshoppers,  and 
beetles  (Forbush). 

[Ftn«  Slildn.    Spima  puttu. 

The  siskin  occuib  in  winter  over  moit  of  fhe  TTnited  States,  and  may  theretoie  be 
looked  for  at  that  season  in  Arkansas.  It  was  laUier  commtoi  in  Shannon  and  Grandin 
Counties,  Ho.,  in  April  and  May,  1907.i] 

T^plftTid  Longapur.    Cakoriw  btpponieta. 

This  Arctic-breeding  bird  is  a  common  winter  resident  in  the 
Mississippi  Valley  as  far  south  as  Arkansas  and  Texas.  Mr.  Howard 
Ayers,  writing  from  Fort  Smith  in  1879,  states:  "They  [the  long- 
spuis]  appear  in  this  part  of  the  State  about  November  in  small 
flocks,  but  as  it  grows  cold  t\ay  collect  in  immense  numbers  and 
scatter  again  as  spring  comes  (about  lat  of  February)."'  The 
species  is  reported  also  as  a  rare  visitor  at  Clinton,  where  it  was 
seen  October  13,  1889,  and  February  4  and  April  30,  1890.  During 
the  winter  of  1882-1883  It  was  abundant  at  Fayetteville.* 

1  Wldroum,  0.,  Birds  ol  IUmooiI,  p.  171,  t»07. 

•  Coaa,  Ball.  NML  Om.  Onb,  TV,  p.  2A,  ISTS. 

•  Cocto,  W.  W.,  Om.  sod  Ool.,  Vm,  p.  34, 18S& 
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BmitlL  LongspuT.  CtJaavit  pktut. 
Iliis  Species  breeds  on  the  Barren  Grotinds  of  Canada  and  passes 
tlie  winter  on  the  prairies  of  the  Mississippi  Valley,  There  is  only 
one  record  of  its  occurrence  in  Arkansas — a  specimen  collected  hy 
Prof.  Harvey  at  Fayetteville  February  28,  1885/  but  the  species  is 
undoubtedly  more  common  in  the  State  than  the  scarcity  of  records 
indicates. 

Vesper  Sparro'v.    PowxUi  frramin«ut. 

The  vesper  sparrow  or  grass  finch  occurs  commonly  in  the  lower 
Mississippi  Valley  as  a  migrant  and  winter  resident.  Savage  noted 
its  arrival  at  Delight  October  25,  and  by  November  4  it  had  become 
common  and  remained  so  until  about  April  1.  It  has  been  reported 
aa  a  migrant  at  Clinton  and  as  a  breeder  at  Newport/  but  the  latter 
record  is  doubtless  an  error,  since  it  is  not  known  to  breed  south  of 
St.  Clair  County,  Mo.  It  is  a  ground-feeding  bird,  easily  recognized 
in  flight  by  the  white  outer  tail  feathers. 

S&TaniiAh  BpaxTOV.     Pastercuha  tandwidietuif  gavanna. 

This  little  grass  sparrow  is  a  common  migrant  in  both  spring  and 
fall,  and  many  remain  in  the  State  all  winter.  The  fall  migration 
is  performed  mainly  in  October  and  November.  The  first  birds 
arrived  from  the  north  at  Delight  October  5,  and  by  November  10 
they  had  become  common,  remaining  until  the  middle  of  May.  I 
saw  20  or  more  at  Lake  City  April  29  and  30  and  found  them  com- 
mon on  the  prairie  and  along  roadsides  near  Stuttgart  May  11  to  H. 
A  belated  migrant  was  seen  at  McGehee  May  17.  The  Savannah  is 
one  of  the  most  useful  of  the  sparrows.  Nearly  half  its  food  consists 
of  insects,  beetles  being  most  eagerly  sought,  and  in  winter  it  con- 
sumes large  quantities  of  grass  seeds  and  weed  seeds.  Individuals 
taken  in  cotton  fields  in  winter  were  found  to  have  eaten  a  num- 
ber of  boll  weevils. 

OrBMbopper  Sparrow.     Ammodranaa  lavannarum  auitralig. 

The  grasshopper  sparrow,  so  called  because  of  its  insectlike  song, 
occurs  probably  as  a  rare  or  local  summer  resident,  but  on  account 
of  its  retiring  habits  its  presence  is  not  easily  detected.  It  is  a 
dweller  in  grass  fields  and  rarely  seeks  a  higher  perch  than  a  fence  or 
a  weed  stalk.  It  is  recorded  as  a  breeder  at  Newport,  and  will 
doubtless  be  found  also  at  various  points  in  the  State  in  winter  as 
well  as  in  summer. 

[Henalow  Sparrow.    PauerherbtUui  bentlowi. 

This  is  another  of  the  small  ground-dwelling  sparrowB  whose  shyness  causes  it  to 

be  easily  overlooked.    It  liveainold  fields  and  maishee  and  sings  its  odd  little  songon 

some  weed  stalk.    The  species  is  a  locally  common  summet  resident  in  Missouri,  and 

will  probably  be  found  breeding  in  suitable  rituations  in  Arkansas.] 

I  Cooke,  W.  W.,  BuU.  2,  DW.  Econ.  Om.,  p.  186, 1888.  '  DjU.,  p.  188. 
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This  species  probably  occurs  quite  regularly  as  a  migrant  and 
winter  resident,  but,  like  the  other  ground-dwelling  sparrowB,  its 
presence  in  a  locality  is  often  unsuspected.  One  specimen  was  taken 
at  Fayetteville  by  Prof.  Harvey  February  28,  1885,'  and  2  at  Van 
Buren  by  Mr.  G.  Dallas  Haona  January  7,  1911.  About  8  were  seen 
on  the  latter  date  in  a  pasture  where  the  grass  was  haU  knee  high. 

K«lson  Sparrow.    Patierherbulut  nd*oni. 

This  spuTOw  breeds  in  Canada  and  the  Dakotas  and  migrates 
through  the  Mississippi  Valley  in  spring  and  fall.  It  is  a  marsh- 
dwelling  bird  and  even  in  migration  resorts  to  wet  meadows.  I  saw 
one  on  the  prairie  near  Stuttgart  May  14  and  several  in  the  valley  at 
Mena  May  24,  when  I  secured  a  specimen.  Ilieee  are  the  only 
records  from  the  State. 

Lark  Sparrow.    ChtmtiaUt  gnmmaeut. 

Although  occurring  in  various  parts  of  the  State,  this  species  can 
not  be  called  common  as  a  summer  resident  except  in  a  few  localities, 
but  as  a  migrant  it  may  at  times  be  plentiful.  Its  winter  home  is 
mainly  south  of  the  United  States.  It  is  reported  as  a  common 
breeder  at  Delight,  Pike  County,  arriving  from  the  south  April  8  and 
leaving  by  September  17.  I  found  it  fairly  common  at  Manmioth 
Spring  in  June  and  noted  it  in  small  numbers  at  Lake  City  (May  1 — 
probably  migrants),  Conway,  Camden,  and  Eldorado.  At  Helena 
it  is  rare,  and  Mrs.  Stephenson  has  noted  it  only  twice,  April  14,  1904, 
and  April  23,  1905.  It  was  seen  at  CUnton,  April  23,  1890.  The 
food  of  this  sparrow  is  made  up  of  seeds  of  weeds,  grasses,  and  grain, 
with  about  27  per  cent  of  insects.  It  is  considered  to  be  one  of  the 
most  valuable  of  the  sparrows  as  a  destroyer  of  grasshoppers. 

HarrU  Sparrow.    Zonotriehia  querula. 

This  sparrow  is  a  common  migrant  in  western  Missouri,  eastern 
Eaosas,  and  Oklahoma,  and  probably  occurs  r^;u]arly  in  western 
Arkansas.  The  only  record  from  the  State,  however,  is  that  furnished 
by  Mr.  G.  Dallas  Hanna,  who  collected  a  specimen  at  Van  Buren  on 
January  7,  1911. 

Tliite-«rowiied  Sparrow.    Zcmotridtw  fcucopAry*  leucophryt. 

The  wbitecrown  is  an  abundant  migrant  and  an  uncommon  winter 
resident.  Migrants  reach  the  State  in  the  fall  from  their  northern 
home  about  the  last  of  October,  and  in  spring  the  migratory  move- 
ments extend  from  March  to  the  middle  of  May. 


1  Rookc,  W.  W.,  BolL  %  Dlv.  Eoon.  Orn,,  p.  1' 
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HoUiater  found  a  few  of  these  eparrows  at  Stuttgart  in  January, 
Hanna  noted  them  in  small  numbers  at  Van  Buren  in  December,  and 
Pleas  reported  them  as  occasionally  wintering  at  Clinton.  Mrs. 
Stephenson  has  observed  them  at  Helena  between  April  17  taid  May 
7,  and  Savage  reports  them  common  at  Delist  between  April  2  and 
May  18.    I  saw  2  at  Stuttgart  May  13,  and  1  at  McGehee  May  17. 

OmdImI  Sparrow.    ZonoCridtia  leucophryg  gambeli. 

This  western  form  of  the  white-crowned  sparrow  occurs  rarely  in 
migration  as  far  east  as  Arkanaas.  Three  specimens  taken  by  Mr. 
G.  Dallas  Hanna  at  Van  Buren  on  December  14,  16,  and  22,  1910, 
furnish  the  only  records  for  the  State. 

mdt«-throated.  Sparrow.     ZanoOichia  albicollu. 

The  whitethroat  occurs  in  great  abundance  as  a  migrant  and 
winter  resident.  It  arrives  in  the  vicinity  of  Helena  about  October 
10  and  remains  until  the  middle  of  May  Gatest  date,  May  19).  Savage 
noted  it  at  Delight  in  spring  as  late  as  May  16-,  and  I  found  it  numer- 
ous  at  Turrell  between  May  6  and  10.  The  first  fall  migrants  reached 
Delight  October  23,  becoming  common  by  November  5.  Hanna 
found  the  whitethroat  the  most  abundant  species  at  Van  Buren 
during  December.  Like  many  of  the  members  of  its  family,  this 
sparrow  is  a  great  destroyer  of  weed  seed  and  has  an  especial  fond- 
ness for  the  seeds  of  ragweed  and  bindweed  (Polygorvam).  It  con- 
sumes, also,  a  great  many  wild  berries  and  a  goodly  number  of 
insects.  Its  food  habits  in  general  place  it  among  the  useful  birds 
of  the  farm. 

Tree  Sparrow.    SpwUa  monocola. 

This  hardy  little  bird  breeds  in  the  far  north  and  spends  the  winter 
in  the  northern  United  States  and  as  far  south  as  Oklahoma.  Its 
status  in  Arkansas  is  not  well  known,  since  it  has  been  observed  at 
<Hily  one  locality — Helena,  October  25,  1895,  and  October  30,  31, 
1896.  Prof.  Cooke  found  these  sparrows  abundant  at  Caddo, 
Okla.,  between  October  31  and  February  26,  a  few  remaining  until 
Mardi  10,'  and  they  may  be  expected  to  occur  in  Arkansas  at  about 
the  same  dates. 

Chipping  Sparrow.    Spaella  pouertna. 

The  "chippy"  is  one  of  our  most  abundant  and  familiar  sparrows. 
It  is  found  in  all  sections  of  the  State,  having  been  observed  at  Lake 
City,  Turrell,  Wilmot,  Mena,  Pettigrew,  Conway,  and  other  places. 
It  arrives  from  the  south  early  in  March  (earliest  record  at  Helena, 
March  5)  and  remains  until  November  Qateat  at  Helena,  November 
6).  Occasionally  a  few  may  be  found  in  winter,  as  at  Delist,  where 
Savage  took  a  single  specimen  on  December  20.    This  little  bird 

>  Bull.  2,  Dlv.  Eoou.  Om.,  p.  l«e,  1888. 
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9ften  makes  its  homo  in  doory&rds  and  village  gardens,  and  renders 
good  service  to  man  by  destroying  great  quantities  of  weed  seed 
(notably  crab  grass)  and  of  noxious  insects,  which  constitute  about 
one-fourth  of  its  food. 

[OUy-colored  Sp&rrow.    Spaella  pallida. 

llufl  little apuTow,  which  cloeelyTeflembleeth«chippiiigapuTow,occuncommoiil]r 

inmigiaticmui  the  MiffiisBippi. Valley,  breeding  fiomNebiMkanorthwvd.    It  puses 

through  Minouri  in  April  and  May  and  again  in  September  and  October,  and  ohould 

be  found  also  in  Arkansaa  during  fhoee  months.] 

Tlsld  Sparrow.  Spialla  ptmlla  jmsilla. 
The  field  sparrow  occurs  as  an  abundant  migrant  and  winter  reei- 
dent,  but  is  found  in  the  breeding  season  mainly  in  the  northern  and 
Qorthwestem  parts  of  the  State.  It  is  reported  as  breeding  at  Clin- 
ton, and  I  found  it  fairly  common  at  Pettigrew  and  at  Hoxie.  Two 
birds  heard  singing  at  Stuttgart  May  14  were  probably  breeders,  but 
the  species  is  very  rare  in  summer  so  far  south.  During  the  summer 
of  1910  Mrs.  Stephenson  heard  it  singing  constantly  at  Helena  as 
late  as  July  24,  but  that  is  the  first  year  in  which  it  bad  been  seen 
there  in  the  breeding  season.  Hollister  reports  it  very  abundant  at 
Stuttgart  in  November,  and  Hanna  found  it  common  at  Van  Buren 
in  December.  Mrs.  Stephenson  heard  the  first  song  of  this  species 
at  Helena  March  23,  and  the  last  migrants  in  spring  leave  there  by 
April  21.  At  Delight  the  last  spring  migrant  was  seen  on  April  10 
and  the  first  fall  migrant  October  10,  the  species  becoming  common 
November  4. 

We«t«m  Field  Sparrow.     Spizglla  jmtilla  armaoea. 

This  subspecies  may  be  expected  to  occur  casually  during  migra- 
tions and  in  winter.  The  only  record  is  furnished  by  Mr.  O.  Dallas 
Hanna,  who  collected  2  specimens  at  Van  Buren  on  Januaiy  7,  1911. 
Slate-«olored  Junco.     Juneo  hyemalit. 

The  junco,  or  "snowbird,"  is  a  common  winter  resident,  arriving 
from  the  north  about  the  last  of  October  (earliest  date  at  Helena, 
October  24)  and  remaining  until  the  middle  of  April  (latest  date 
April  22).  It  is  reported  abundant  at  Stuttgart  in  November  and 
January  (Hollister),  at  Van  Buren  in  December  (Hanna),  and  com- 
mon at  Fayetteville  on  February  27  (Harvey),  At  Delight  the 
species  arrived  about  November  1  and  departed  northward  by 
April  6.  The  food  of  this  bird  during  its  stay  in  the  south  is  almost 
wholly  composed  of  the  seeds  of  various  weeds  and  grasses. 

Bachman  Sparrow-.     Peucsea  a^vtUi*  batJmumi. 

This  sparrow  is  a  rather  rare  and  local  summer  resident,  usually 

found  in  old  pastures.    I  secured  a  single  specimen  at  Onway  on 

June  7  and  another  (a  singing  male)  at  Camden  on  July  7.     Ai 
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Hoxie,  on  June  22,  in  a  pasture  dotted  with  a  few  clumps  of  trees, 

1  Baw  4  or  5  of  the  birds,  most  of  them  singing.     Savage  observed 

2  individuals  at  Delight  on  September  1. 

Song  sparrow.  Mdoipiia  nulodia. 
The  famiHar  song  sparrow  of  the  Northern  States  is  found  in 
Arkansas  only  as  a  migrant  and  winter  resident.  The  fall  movement 
brings  it  to  the  State  in  late  October,  where  it  remains  until  March 
or  April.  At  Delight  the  first  migrants  in  fall  were  noted  November 
10.  It  was  reported  as  abundant  in  November  and  January  at 
Stuttgart  (Hollister)  and  at  Van  Buren  in  December  (Hanna). 
Harvey  noted  it  at  Fayetteville  February  28,  At  Helena  it  is  recorded 
as  a  migrant  only,  though  doubtless  occurring  there  all  winter.  Like 
the  other  sparrows,  it  eats  mainly  seeds  of  weeds  and  grasses  and  a 
fair  proportion  of  insects. 

Lincoln  Sparrow.  MtUapwa  liTKolni. 
This  sparrow  is  a  common  migrant  in  the  Mississippi  Valley  sad  a 
winter  resident  in  the  southern  part.  Although  it  has  been  observed 
in  Arkansas  only  a  few  times,  it  probably  occurs  regularly  in  moderate 
numbers.  At  Stuttgart,  on  May  12  and  13,  I  shot  2  specimens  and 
saw  several  more.  Hanna  noted  the  species  at  Van  Buren  in  small 
numbers  between  November  29  and  December  22  and  secured  6 
specimens. 

Swamp  Sparrow.     Mehtpiza  gtorgiona. 

The  swamp  sparrow  breeds  from  northern  Missouri  northward  and 
winters  in  the  southern  half  of  the  United  States.  As  its  name  indi- 
cates, it  is  an  inhabitant  of  swamps,  but  in  winter  is  often  found  in 
brushy  fields.  Its  northward  m^ation  is  performed  in  March  and 
April;  the  southward  movement  in  October.  The  species  was 
observed  by  Savage  at  Delight  between  April  20  and  May  6,  and  I 
saw  a  few  at  Lake  City  April  28  and  29.  It  is  reported  common  in 
winter  at  Fayetteville  (Harvey)  and  at  Van  Buren,  where  Hanna 
secured  8  specimens  in  December. 

Fox  Sparrow.    PauereUa  Uiaea. 

This  lai^  and  handsome  sparrow  occurs  commonly  as  a  migrant 
and  winter  resident.  Mrs.  Stephenson  has  noted  it  at  Helena 
between  November  4  and  February  18,  but  considers  it  of  rare  and 
irregular  occurrraice.  It  is  reported  also  as  wintering  at  Clinton 
and  DeUght,  and  Hanna  found  it  common  at  Van  Buren  in  December. 
In  northward  migration  it  should  be  found  during  March  and  April. 
Towhee.    Pipilo  eryiJirophtliahnut. 

The  towhee  or  chewink,  one  of  the  largest  of  the  sparrow  family, 
occurs  as  a  common  migrant  and  winter  resident,  but  in  the  breed- 
ing season  is  restricted  mainly  to  the  Ozark  re^on.     It  is  reported 
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M  breeding  at  ClintoD  (rare)  and  near  Newjtort.  I  found  it  fairly 
GDOUuon  at  Pettigrew,  but  did  not  observe  any  in  the  mountains 
south  of  the  Ai^kansas  Kiver.  It  has  been  noted  ia  migration  at 
Lake  City,  Helena,  Hardy,  Benton,  and  Turrell.  At  Delight  the 
first  fall  migrant  was  seen  October  8.  In  winter  it  has  been  recorded 
as  common  at  Fayetteyille '  and  at  Stuttgart  (Hollister).  At  Van 
Buren,  on  December  28,  8  birds  were  seen  and  one  secured  by  Hanna. 
This  bird  is  a  ground  dweller  and  seeks  its  food  mainly  by  scratching 
among  fallen  leaves  and  rubbish  in  the  woods  or  thickets.  It  destroys 
beetles  and  their  larvse,  ants,  moths,  caterpillars,  grasshoppers, 
flies,  and  earthworms;  it  takes  also  a  considerable  amount  of  weed 
seed  and  some  wild  fruits  and  berries. 

Cardinal  OrDabeak.     Cttrdifialia  cofdinalu. 

The  cardinal,  or  redbird,  as  it  is  often  called,  ia  one  of  the  com- 
monest and  most  widely  distributed  birds  of  the  State.  It  is  most 
abundant,  however,  in  the  river-bottom  thickets  and  in  the  lowlands 
generally.  I  observed  none  on  Rich  Mountain  and  only  a  few  in 
the  hills  around  Pettigrew,  but  at  all  other  places  visited  it  was 
very  common. 

"Die  species  is  nonmigratory  and  is  fully  as  abundant  in  winter 
as  in  summer.  It  has  been  recorded  from  a  laige  number  of  locali- 
ties in  the  State,  including  the  following:  Fayetteville,  Van  Buren, 
Hena,  Camden,  Wilmot,  Stuttgart,  Conway,  Lake  City,  and  Mam- 
moth Spring.  The  food  of  the  cardinal  consists  of  weed  seeds, 
seeds  of  wild  fniits,  and  various  insects,  the  latter  forming  about 
one-third  of  the  total.  The  insects  eaten  include  a  number  of  serious 
pests,  such  as  the  Rocky  Mountain  locust,  Colorado  potato  beetle, 
cotton-leaf  worm,  bollworm,  boll  weevil,  and  codling  moth. 

BoBe-breasted  Cteosbeak.    Zamdodia  Ivdoviciana. 

This  grosbeak,  as  far  as  our  records  show,  occurs  only  as  a  migrant, 
but  since  it  has  been  found  breeding  as  far  south  as  Lawrence  County, 
Mu.,*  it  may  yet  be  discovered  in  Arkansas  in  summer.  The  bird 
has  been  noted  by  Mrs.  Stephenson  at  Helena  between  April  27  and 
May  10,  but  is  considered  rare  in  that  locality.  Six  individuals 
were  seen  at  Clinton  May  3,  1890-  In  the  fall  it  may  be  looked  for 
in  September  and  October. 

Blu«  QTOBb«ak.    Gviraea  emrulea. 

The  blue  grosbeak  is  a  fairly  common  smnmer  resident  in  southern 
and  southwestern  Missouri  as  well  as  in  Texas  and  Oklahoma.  We 
should  therefore  expect  to  find  it  more  or  less  common  in  Arkansas, 
but  I  did  not  observe  the  bird  at  any  point  visited,  except  at  Mam- 
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moth  Spring,  where  I  saw  one  male  on  June  15  as  I  was  driving  over 
the  bills.  I  had  a  near  view  of  his  distinctive  colors,  but  did  not 
secure  the  specimen.  The  species  'arrives  from  the  south  in  late 
April  and  remains  until  October. 

Indl^  BnwHwg      Pasttrina  q/anea. 

The  indigo  bird  is  an  abundant  smmner  resident  in  all  parts  of 
the  State.  The  first  migrants  from  the  south  arrive  about  the 
middle  of  April  (earliest  date  at  Helena,  April  17)  and  by  the  1st 
of  May  the  species  is  common.  On  the  lowlands  at  Lake  City  and 
near  Bljtheville  I  found  it  very  common  from  April  30  to  May  3. 
The  southward  movement  takes  place  in  September  and  early  Octo- 
ber, and  the  winter  is  passed  in  Mexico  and  Central  America.  The 
last  one  seen  at  Delight  was  noted  October  10.  The  species  has 
been  observed  at  Clinton,  Fettigrew,  Kich  Mountain,  Wilmot,  Big 
Lake,  Stuttgart,  Conway,  and  Mammoth  Spring.  The  indigo  eats 
mainly  weed  seeds  and  various  insects,  and  is  said  to  be  especially 
fond  of  grasshoppers  and  caterpillars. 

Painted  Bnntiiig.    Patteritut  etrii. 

This  beautiful  little  sparrow— the  most  briUiantly  marked  mem- 
ber of  its  family — is  a  rather  uncommon  summer  resident,  occurring 
most  plentifully  in  the  lowlands  of  the  southeastern  part  of  the  State. 
At  Helena  it  breeds  regularly  in  moderate  numbers,  arriving  from 
the  south  about  the  middle  of  April  (earliest  date,  April  10).  I  saw 
a  pair  at  McGehee  May  17,  and  found  several  breeding  pairs  at  Wil- 
mot in  June.  Yoxmg  just  out  of  the  nest  were  seen  at  the  latter 
place  June  24.  This  species  has  been  observed  at  Eureka  Springs 
by  Philo  W.  Smith,  jr. — probably  a  casual  occurrence.' 
DickdMel.    Spiza  anerkana. 

The  dickcissel,  or  black-throated  bunting,  is  a  locally  common  sum- 
mer resident  in  the  State.  Having  a  marked  preference  for  level 
grass  fields,  it  is  infrequently  found  in  hilly  regions,  but  is  abundant 
on  the  prairies,  as  at  Stuttgart,  where  I  observed  the  birds.  May  11 
to  14,  singing  ^vith  characteristic  vehemence  from  fences,  bushes, 
and  weed  stalks.  In  the  heavily  timbered  bottom  lands  along  the 
Mississippi  it  is  rare,  even  as  a  migrant,  and  probably  never  breeds 
there,  unless  it  be  in  open,  long-cultivated  areas.  It  has  been  ob- 
served but  once  by  Mrs.  Stephenson  a^  Helena — May  4,  1902.  Num- 
bers arrived  at  Newport,  April  27,  1884,'  and  on  April  30,  1910,  ). 
observed  a  single  migrant  at  Lake  City.  One  bird  was  observed 
also  at  Fort  Smith  May  2d,  and  one  at  Camden  July  6.  The  fall 
migration  takes  place  mainly  in  September,  and  before  cold  weather 
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all  haTB  passed  on  to  their  winter  home  in  South  America,  The  diuk- 
cissel  is  a  most  useful  bird  on  the  farm,  destroying  largo  numbers  of 
grasshoppers,  crickets,  and  other  injurious  insects.  About  one- 
third  of  its  food  in  summer  consists  of  seeds,  including  a  little  grain. 
Scsxlet  Tana^er.  i'tranjrn  eTyUtromeiat. 
This  briUiant  tanager  occurs  as  a  summer  resident  in  the  northern 
and  western  parte  of  Arkansas  as  far  south  as  Faulkner  County  and 
the  Ouachita  Moimtains.  The  first  migrants  from  the  south  arrive 
at  Helena  about  April  10  and  in  the  fall  the  species  departs  in  Sep- 
tember and  October.     The  first  birds  from  farther  north  reached 


Fto.  3.— Bratdlng  ares  o[  tba  xsrlet  tanager  (Pirsni^  erflhromdm)  In  Arkansas. 

Delight  on  September  17.  The  species  is  recorded  as  breeding  at 
Heber,'  Eureka  Springs,  and  Clinton,  and  I  found  it  in  summer  at 
Mammoth  Spring,  Conway  (one  Juno  6),  Chester,  Pettigrew  (com- 
mon), and  Rich  Mountain  (common).  The  last  locality  apparently 
mArks  ita  southern  limit  as  a  breeder  in  the  State.  One  male  seen 
at  McGehee  May  17  was  probably  a  belated  migrant.  Scarlet 
tanogers  are  lovers  of  oak  woods,  where  they  render  valuable  service 
in  the  destruction  of  caterpillars,  moths,  and  beetles. 

8nmin«r  Taiiag«r.     Pvanga  rubra. 

The  summer  tanager  is  a  common  summer  resident  over  the  greater 
part  of  the  State,  except  on  the  higher  mountains.  It  usually 
arrives  at  Helena  during  the  second  week  in  April  (earliest  date, 

1  WldmsDii,  O.,  Birds  of  Ulsnoil,  p.  199, 1M7. 
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April  7)  and  departs  in  eariy  October  Oateat  date,  October  2).  At 
Delight  it  wae  noted  as  late  as  October  13.  It  is  reported  as  a  coni- 
mon  breeder  at  Clinton,  Newport,  and  Delight.  I  found  it  in  every 
locality  visited,  except  on  Rich  Mountain,  including  the  following: 
Mammoth  Spring,  Conway,  Wilmot,  Camden,  Womble,  Mena,  Pet- 
tigrew  (in  vall^s),  and  Cotter. 

This  tanager  has  received  the  name  of  "bee  bird"  on  account  of 
its  habit  of  feeding  on  honeybees.  Its  food  during  the  spring  and 
early  aunmier  is  said  to  consist  chiefly  of  various  kinds  of  large 
coleopterous  insects,  bees,  wasps,  and  others.  Later  in  the  season 
it  feeds  chiefly  on  blueberries  and  other  small  fruits.' 
Fuipl*  Hartdn.    Progne  tvbit. 

The  familiar  martin  is  a  common  and  generally  distributed  summer 
resident.  Although  formerly  nesting  ia  hollow  trees  and  reported  as 
doing  so  as  late  as  1889  (at  Clinton),  its  present  abimdance  in  a  given 
locality  is  lai^ely  dependent  on  the  number  of  boxes  put  up  for  its 
accommodation.  From  its  winter  home  in  South  America  the  martin 
arrives  in  Arkansas  usually  about  the  first  week  in  March  (earliest 
record  at  Helena,  February  18,  1897),  but  does  not  become  common 
until  late  in  March  or  early  in  April.  By  April  10,  at  Helena,  it  has 
usually  begun  to  nest.  Fall  migration  takes  place  early,  most  of  the 
birds  leaving  the  United  States  in  late  August  and  early  September. 
This  species  has  been  reported  as  breeding  at  Fayetteville,  Pea  Ridge, 
Clinton,  Newport,  Helena,  and  Delight.  I  found  it  at  Mammoth 
Spring,  Lake  City,  Turrell,  Stuttgart,  McGehee,  Wilmot,  Eldorado, 
Camden,  Womble,  Mena,  Conway,  Cotter,  and  Pettigrew.  At  the 
last-mentioned  place  a  few  pairs  were  found  breeding  on  the  top  of  a 
mountain  at  about  2,200  feet  altitude.  Martins  are  strictly  insectiv- 
orous and  have  been  found  to  capture  boll  weevils.  Farmers  should 
make  special  efforts  to  increase  their  numbers  around  the  farm. 
Ollff  Swallow.    Petro<M.idon  lunifi-ant. 

The  cliff  swallow  is  a  common  migrant  in  the  Mississippi  Valley  and 
breeds  in  the  northern  part  as  far  south  as  central  Arkansas.  The 
species  is  an  irregular  migrant,  but  may  be  expected  in  spring  between 
the  first  week  in  April  and  the  middle  of  May,  and  is  usually  again  com^ 
mon  in  late  August  and  September.  At  Stuttgart,  May  12  and  13, 
1910, 1  noted  several  small  flocks  of  these  birds.  As  a  breeder  it  is  rare 
and  local,  the  only  reports  being  from  Clinton  and  Pea  Ridge.  During 
its  southward  migration  in  September  this  species  feeds  extenavely 
upon  the  boll  weevil,  and  v/hen  that  insect  is  abundant  it  forms  the  prin- 
cipal food  of  this  swallow.  Of  35  specimens  collected  in  the  Texas 
cotton  fields,  all  but  one  had  eaten  boll  weevils,  the  total  number 
destroyed  by  the  34  birds  being  63S. 

'  Balrd,  Bnwcr.  ud  BWen;,  HM.  N.  Am.  BlnU,  I,  p.  M,  1871. 
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Bun  SwaUow.    Eirvndo  erythngattra. 

The  bam  swallow  is  a  common  migrant  in  Arkansas,  but  occurs  in 
the  breeding  season  only  rarely  and  locally.  Spring  migration  occurs 
from  about  the  first  of  April  to  the  middle  of  May  and  the  fall  move- 
ment takes  place  chiefly  during  August  and  September.  I  noted  the 
species  in  small  numbers  in  migration  at  Turrell  May  d,  Stuttgart 
May  12  to  14,  and  Arkansas  City  May  15.  Preble  saw  one  at  Fayette- 
ville  September  23.  The  only  report  of  its  breeding  in  the  State  is  at 
Clinton,  in  1890.  Like  the  cliff  swallow,  this  swallow  has  been  found 
to  be  very  useful  in  destroying  boll  weevils  in  fall.  Of  14  birds  col- 
lected in  Texas  in  September,  5  had  eaten  a  total  of  62  weevils. 
Trea  8'vallow.    JnJbprocTK  bicolor. 

This  species  is  a  common  migrant  in  the  Mississippi  Valley,  passing 
northward  at  intervals  during  March,  April,  and  early  May,  and 
southward  in  late  September  and  October.  On  the  St.  Francis  River, 
iu)rth  of  Bertig,  I  saw  a  flock  of  about  50  of  these  swallows  April  30, 
1909,  and  the  next  day  at  Kennett,  Mo.,  saw  a  flock  of  more  than 
a  thousand  feeding  over  fields  near  the  river.  Preble  found  the 
species  common  at  Fort  Smith  between  September  15  and  23  (1892). 
Widmanu  records  it  as  a  rare  summer  resident  as  far  south  in  Mis- 
souri as  the  southern  border  of  Dunklin  County.  Mr.  Widmann 
writes  me  that  in  May,  1894,  he  found  a  nest  with  ^gs  in  a  stump  in 
the  middle  of  the  St.  Francis  River,  about  a  mile  south  of  Bertig. 
The  bird  probably  occurs  occasionally,  therefore,  as  a  breeder  in  the 
Sunken  limds  of  northeastern  Arkansas. 

Bank  Swallow.    Riparia  riparia. 

The  bank  swallow  is  an  abundant  migrant  and  a  locally  common 
summer  resident.  It  is  with  some  difiiculty  distinguished  in  flight 
from  the  rough-winged  swallow,  which  often  nests  in  banks  but 
never  in  lai^e  colonies  as  does  the  bank  swallow.  The  present  spe- 
cies breeds  commonly  at  Helena.  In  some  seasons  as  many  as  300 
neet  holes  have  been  observed  there  by  Mrs.  Stephenson.  The  birds 
arrive  usually  about  the  first  of  April  (earUest  date,  March  26)  and 
depart  during  August  and  September. 

This  swallow  is  reported,  also,  to  breed  along  the  Mississippi  in  the 
vicinity  of  Hopefield.'  There  are  no  other  positive  breeding  records 
for  the  State,  and  I  failed  to  find  the  species  during  my  1910  trip. 
Like  the  other  members  of  its  family,  it  feeds  upon  various  winged 
insects,  including  the  boU  weevil. 

Bough-wliigrMl  Swallow.    SUlgidopteryx  lerripetmU. 

The  roughwing  occurs  as  a  fairly  common  migrant  and  summer 
resident.  It  nests  both  in  cut  banks  and  in  cliffs,  usually  only  a  few 
pairs  in  a  locality.    Migrants  from  the  south  arrive  at  Helena  about 
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March  23  (eartiest  record,  March  21)  and  are  last  seen  there  about 
September  21.  I  observed  the  species  in  small  numbos  at  Lake 
City,  Walker  Lake,  Turrell,  Arkansas  City,  Camden,  Cotter,  and 
Mammoth  Spring.  McAtee  found  small  numbers  at  Big  Lake,  June, 
1911.  It  probably  breeds  sparingly  throughout  the  State  wherever 
it  can  find  suitable  nesting  sites. 

C»dar  Taxwlnf .     BombyeUla  cedrorum. 

The  cedar  bird  occurs  as  an  irregular  migrant  and  winter  visitant 
and  in  the  northern  part  as  a  rare  breeder.  It  is  reported  as  breeding 
at  Clinton  and  was  noted  there  also  on  November  10  and  January  6 
and  16.  I  saw  a  flock  of  10  or  12  at  Pettigrew  on  June  I,  and  the 
species  probably  breeds  in  that  vicinity  and  in  other  parte  of  the 
Ozark  regbn.  A  flock  of  6,  probably  migrants,  was  noted  at  McGehee 
Ifey  17.  Savage  noted  it  during  every  month  in  summer  at  Delight, 
but  found  no  nesta.  At  Helena  the  cedar  bird  is  given  by  Mrs. 
Stephenson  as  an  irr^ular  visitant  noted  on  numerous  dates  between 
February  4  and  May  23  and  in  November.  At  Van  Buran  Hanna 
obeerved  several  small  flocks  in  December  anci  early  January.  The 
cedar  bird  feeds  more  extensively  upon  fruit  and  less  upon  insects 
than  most  small  birds,  and  its  fondness  for  cherries  has  gained  for  it 
the  name  of  "cherry  bird."  However,  examination  of  152  stomachs 
by  the  Biological  Survey  showed  only  9  containing  cherries,  while 
about  three-fourths  of  the  total  food  consisted  of  wild  fruits  or  seeds. 
Insects  constitute  about  13  per  cent  of  its  food,  and  include  such 
forms  as  cankerworms,  grasshoppers,  beetles,  bugs,  and  scale  insecte. 
In  winter  great  flocks  of  these  birds  are  often  seen  feeding  on  hack- 
berries  or  other  wild  fruit. 

Northern  ShiJke.     Laniit*  horealu. 

The  northern  shrike,  or  "butcher  bini,"  is?  a  rare  winter  visitant, 
only  two  having  been  recorded — one  seen  at  Fayetteville  by  Prof. 
Harvey  and  the  other  at  Vim  Buren  in  December,  1910,  by  Mr. 
Hanna.  Ite  habits  are  similar  to  those  of  its  southern  relative,  the 
loggerhead   shrike. 

Kifrant  Shrika.    Ltmiiu  ludorkionia  migraiu. 

This  shrike,  known  as  "io^erliead"  and  "French  mocking  bird" 
in  the  South,  is  rather  uncommon  and  of  local  distribution  in  aununer 
in  Arkansas.  It  is  common  in  migration  and  occurs  also  in  winter, 
probably  more  abundantly  than  in  summer.  It  has  been  reported 
in  the  breeding  season  at  Clinton,  Newport,  and  Helena,  and  in  mi- 
gration at  Fort  Smith,  Fayetteville,  and  West  Point.  At  Delight 
specimens  were  taken  August  S  and  22  and  September  16  and  23. 
"La  winter  it  has  been  reported  hova  Fayetteville,  Stuttgart  (common; 
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HoUister),  and  Van  Buren  (5  specimens,  December  7-30;  Hanna). 
I  found  it  at  only  two  localitiea,  McGehee  and  Wilmot,  in  each  of 
which  it  breeds  in  smaJl  numbers.  Specimens  taken  at  these  places, 
as  well  as  those  from  De%ht  and  Van  Buren,  are  referable  to  the 
subspecies  roAgrans.  The  typical  form  seems  not  to  occur  in  the 
State.  The  shrike  is  a  decidedly  useful  bird,  feeding  in  summer 
largely  upon  injurious  insects,  such  as  grasshoppers,  crickets,  cater- 
pillars, cankerworms,  and  cutworms.  It  captures  mice  at  all  seasons, 
and  in  winter  these  rodents  form  about  half  of  its  food.  At  this  sea- 
son small  birds  are  occasionally  eaten.  Shrikes  frequently  impale 
their  prey  upon  thorns  or  barbed  wire  and  apparently  many  more 
victims  are  impaled  than  are  eaten. 

Hod-eyed  Vireo.     Virfotylva  otivacea. 

The  familiar  red-eyed  vireo  is  one  of  the  commonest  and  most 
evenly  distributed  of  our  woodland  song  birds,  being  found  in  all 
timbered  regions  both  in  the  lowlands  and  on  the  mountains.  Mi- 
grants arrive  at  Helena  from  the  south  about  April  10  (earliest, 
March  30)  and  depart  in  autumn  about  the  firet  of  Octobcn-  (last, 
October  5).  The  species  has  been  observed  at  Fayetteville,  Clinton, 
Mammoth  Spring,  Ijake  City,  Wilmot,  Womble,  Rich  Mountain, 
Pettigrew,  Conway,  and  other  places.  A  nest  with  young  was  found 
at  Eldorado  July  4.  By  reason  of  its  abundance  and  its  well-known 
habit  of  searching  every  leaf  on  the  trees  for  caterpillars  and  the  hke, 
this  bird  must  be  reckoned  as  one  of  our  most  valuable  assistants  in 
the  work  of  conserving  the  forests. 

[FhiladelpMa  Vireo.      Vireosylva  pkiladelphiai. 

This  vireo,  whi<:h  rei«nibleB  the  warbling  vireo  in  appearance  but  siii^  much  like 
the  red-eyed,  is  a.  rare  but  r^ular  mijin^Dt  in  the  Minissippi  Valley.  In  Missouri  it 
occuTB  in  May  and  in  September  and  October  and  in  Arkanaas  should  be  found  during 
the  same  months. ) 

Warbling  Vireo.     Vireo»j/lva  gilva. 

The  warbling  vireo  has  a  peculiar  distribution  in  the  lower  Missis- 
sippi Valley,  occuring  as  a  breeder,  so  far  as  known,  only  in  the  im- 
mediate vicinity  of  the  Mississippi  River.  The  only  record  of  the 
species  in  Arkansas  is  from  Helena,  where  it  is  reported  by  Mrs. 
Stephenson  as  a  common  summer  resident,  arriving  from  the  south 
about  March  30  and  departing  in  early  October  (latest,  October  5). 
The  bird  is  a  lover  of  tall  trees  and  is  often  found  in  elms  or  other 
shade  trees  along  country  roads  and  village  streets. 

TeUow-throated  Vireo.    Lanivvio  ftav^roni. 

This  vireo  b  a  common  summer  resident  m  all  parts  of  the  State. 
It  lives  in  upland  timber  tracts  in  company  with  the  red-eye  and  is 
partial  also  to  small  groves  and  to  shade  trees  on  village  streets. 
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&figTftiits  from  the  south  reach  Helena  about  the  fint  week  of  April 
(earliest,  March  24)  and  the  return  movement  takes  place  during 
September  and  early  October.  The  species  was  noted  during  the 
summer  months  at  Mammoth  Spring,  Lake  City,  Conway,  McGehee, 
Eldorado,  Delight,  Rich  Mountiun,  and  Fettigrew.  Like  the  other 
yireos  the  y^owtbroat  is  mainly  insectiTorous,  and  its  food  includes 
a  variety  of  caterpillars,  moths,  beetles,  etc.,  as  well  as  house  flies  and 
mosquitoes. 

Blu»>head«d  Vlreo.    Lanivvto  tolitarixu. 

The  solitary  or  blue-headed  vireo  occurs  as  a  migrant  in  the  Mis- 
sissippi Valley,  breeding  from  Minnesota  northward.  It  should 
be  found  regularly  in  Arkansas  in  the  latter  half  of  April  and  again 
in  September  and  October.  The  only  record  for  the  State,  however, 
is  furnished  by  Savage,  who  saw  2  birds  at  DeUght  on  October  ^2. 

VUte-eyed  Vlreo.     Vtrto  griaem. 

The  white-eyed  vireo  is  almost  as  common  as  the  red-eye  and, 
like  it,  is  generally  distributed.  It  occurs  in  both  the  mountains 
and  the  lowlands,  and  is  especially  abundant  in  wet  river  bottom 
timber  where  thickets  and  tangles  of  briers  cover  the  ground.  It 
arrives  at  Helena  usually  about  the  first  of  April  (earhest,  March 
23)  and  remains  until  the  middle  of  October  (latest,  October  16). 
It  is  reported  as  breeding  at  Clinton,  Pea  Ridge,  Newport,  Helena, 
Big  Lake,  and  Delight.  I  observed  it  at  Rich  Mountain,  Fettigrew, 
Conway,  Manuuoth  Spring,  and  Turrell. 

B^  Tlreo.     Vvto  hem. 

This  is  the  rarest  of  the  vireos  and  of  very  local  distribution  in 
ArkanHaa.  It  is  most  numerous  in  prairie  regions  and  occurs  also 
to  some  extent  in  rolling  foothill  country.  I  found  this  species 
rather  common  on  Hie  Grand  Prairie  about  Stuttgart  May  11-14, 
living  in  the  copses  and  hedges  and  even  in  dooryards  close  to  town. 
At  Conway  in  June  it  was  fairly  common,  and  at  Fort  Smith  several 
breeding  pairs  were  located  in  a  peach  orchard  near  town.  One 
was  seen  at  Gurdon  May  20. 

Black-and-white  Torbler.     MnioliUa  varia. 

The  black-and-white  "creeper"  occurs  as  a  summer  resident  over 
the  greater  part  of  the  State,  but  is  rare  or  absent  from  the  extreme 
southern  part.  It  arrives  at  Helena  from  Uio  south  about  the  itrst 
of  April  (earliest,  March  20)  and  remains  until  October.  It  has  been 
reported  as  a  breeder  at  Clinton,  Newport,  Hopefield,  and  Helena. 
I  found  it  at  ManuuotJi  Spring,  Turrell,  Conway,  Delight,  Rich  Moun- 
tain, and  Fettigrew.    At  most  of  these  localities  it  probably  breeds, 
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but  IB  nowhere  eommoo.  This  warbler  is  a  typical  woodland  bird 
and  is  most  at  home  in  tracts  of  heavy  timber,  where  it  readers 
valuable  service  in  the  destruction  of  wood-boring  insects,  bark- 
beetles,  and  other  injurious  insects. 

ProttkODotary  Warbler.    Pntonotaria  atrea. 

The  prothonotary  or  golden  swamp  warbler  is  a  common  summer 
resident  in  the  swamps  and  river  bottoms  of  the  southern  and  eastern 
part  of  the  State.  It  arrives  from  the  south  about  the  first  of  April 
and  departs  in  September.  It  is  reported  as  breeding  at  Clinton, 
Newport,  and  Helena.  I  found  it  common  at  Wilmot  and  along  the 
St.  Francis  River  at  Lake  City.  Several  were  seen  at  Camden  in 
July,  one  on  Cadron  Biver  near  Conway  June  6,  uid  one  on  White 
River  at  Cotter  June  8.  It  is  numerous  at  Big  Lake  (McAtee,  June, 
1911).  This  brilliant  httle  bird  ia  a  prominent  and  attractive  feature 
of  the  big  swamps,  where  it  may  often  be  seen  flitting  lightly  over 
the  water  or  prying  into  rotten  stumps  in  search  of  insects,  in  securing 
which  it  shows  almost  as  much  dexterity  as  a  flycatcher. 
BwBixuKm  W»rbl«r.    &lmma  (umvwtmi. 

This  is  another  of  the  swamp-inhabiting  warblers;  but,  unlike  the 
prothonotary,  ia  rare  and  very  shy.  It  is  an  inhabitant  of  river- 
bottom  limber,  where  it  seeks  concealment  among  the  canebrakes 
and  dense  thickets  of  climbing  vines,  often  remaining  motionless 
for  many  minutes  as  it  repeats  at  frequent  intervals  its  rather  loud 
and  pleasing  song.  Although  constantly  on  the  alert  for  sight  or 
sound  of  this  bird,  I  detected  it  in  ordy  three  localities.  One  was 
seen  at  Turrell  May  8  and  heard  ainging  several  times  on  succeeding 
days.  Another  was  seen  and  heard  singing  in  the  Cadron  River 
bottoms  near  Conway  June  6,  and  several  were  noted  at  Camden 
July  4-7. 

Woim-«»tlaff  W«rbl«T.    Sglmiikeroi  vcrmttnTrut. 

This  warbler  is  a  rare  and  local  summer  resident,  occurring,  as  far 
as  known,  only  in  the  mountains  and  foothills  in  the  northern  and 
western  part  of  the  State.  It  is  reported  as  breeding  in  the  liilb  west 
of  Newport,  and  I  saw  two  on  Rich  Mountain  in  Polk  County  May  25. 
The  latter  locality  probably  marks  the  southern  limit  of  its  breeding 
range.  This  bird  bears  a  rather  inappropriate  name,  since  its  food, 
as  far  as  known,  consists  not  of  worms  but  of  beetles,  spiders,  and 
ants. 

Bnohmui  Watblet.     Vamivora  batAmani. 

This  inconspicuous  Uttle  warbler  has  a  rather  restricted  range, 
having  been  found  in  the  breeding  season  only  on  the  coast  of  South 
Carolina  and  Cieoi^a,  in  western  Kentucky  (near  Russellville),  and 
in  the  Sunken  Lands  of  Arkansas  and  Mbsouri.    The  species  was 
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described  by  Audubon  in  1833  and  was  not  found  again  in  the  United 
States  for  over  50  years,  when  it  was  discovered  in  Louisiana.  Its 
occutrence  in  Arkansas  was  first  made  known  by  Mr.  Otto  Widnuuin, 
who  discovered  it  on  Boland  Island,  Greene  County,  in  May,  1896, 
and  the  following  year  found  the  nest  with  eggs  in  Dunklin  County, 
Missouri.*  The  bird  is  a  moderately  common  breeder  in  the  Sunken 
Lands  of  northeastern  Arkansas.  I  saw  one  at  Turrell  April  28, 1910, 
and  on  May  10  collected  two  specimens  at  the  same  place  in  heavy 
timber  with  a  dense  undergrowth  of  cane.  One  was  seen  May  4  in 
the  cypresses  on  Walker  Lake.  On  the  St.  Francis  River,  12  miles 
above  Bertig,  I  found  the  birds  rather  numerous  in  1909  (April  25-28) 
on  the  Missouri  side  of  the  river,  and  probably  they  are  equally 
common  on  the  Arkansas  side. 

Blue-wlng«d  Warbler.     Vermivoni  pvuu. 

This  warbler  is  a  summer  resident  in  the  Mississippi  Valley  from 
Missouri  northward,  and  probably  occurs  rarely  at  that  season  in 
extreme  northern  Arkansas.  I  observed  one  bird,  probably  a  migrant, 
at  Turrell  on  May  7  and  a  singing  male  in  southern  Missouri,  near 
Mammoth  Spring,  Arkansas,  June  13,  which  I  beheve  was  breeding 
in  that  vicinity.  Mrs.  Stephenson  has  observed  the  species  once  in 
migration  at  Helena  May  13,  1894,  and  Mr.  Savage  noted  three  south- 
bound migrants  at  Delight  on  August  20,  1910. 

[a«lden-wlng«d  Warbler.     Vermivora  ehrywpttm. 

This  speciM  occuib  in  the  Miasissippi  Valley  «a  a  common  migrant,  breeding  from 
central  Mioneeota  northward.  It  may  be  looked  for  in  Arkanaaa  in  late  April  and 
early  May  and  again  in  SepI«mbeT.] 

Naahvllle  Warbler.     Vrmnx^ra  rubrieapUla. 

The  Nashville  warbler  is  a  common  migrant  in  the  Mississippi  Valley 
in  both  spring  and  fall  and  breeds  from  Nebraska  northward.  The 
spring  migration  takes  place  chiefly  between  April  20  and  May  10, 
and  the  return  movement  begins  in  August  and  continues  through 
September  and  October.  Savage  noted  two  very  early  fall  migrants 
at  Delight  August  20,  and  Preble  collected  a  specimen  and  saw  several 
more  at  Fort  Smith  September  1 9.  Further  investigation  will  doubt- 
less show  that  the  bird  is  a  regular  migrant  in  the  State. 

[Onuige-crowiied  Warbler.     Vermivoni  ctlala. 

The  orange-crown  bceeda  in  Canada  and  winters  in  the  Gulf  States  and  Mexico.  It 
probably  occurs  regularly  in  migration  in  Arkaneas  and  should  be  looked  for  in  late 
April  and  May  and  in  September  and  October,] 

■  Auk,  Xm,  p.  3U,  189^  XtV,  pp.  SOS-SIO,  1817. 
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TeniMMee  WuUet.  Vermivon  peregrina. 
The  Tennessee  is  one  of  the  commonest  of  the  wood  warblers  in 
migration,  occurring  in  both  spring  and  fall.  Its  summer  home  is  in 
Canada  and  the  northern  United  States.  A  single  bird  was  noted  at 
Delight  as  early  as  April  6  (Savage),  but  at  Helena  the  species  is 
usually  observed  between  April  Id  and  May  12.  I  saw  numbers  of 
them  at  Lake  City  between  April  30  and  May  2  and  at  Walker  Lake 
May  4  and  5.  The  fall  migration  takes  place  chiefly  between  Septem- 
ber 15  and  October  15. 

WMt«m  Farula  Warbler.  Comptothlypu  amaiama  rtanatinx. 
This  tiny  warbler  is  a  very  common  summer  resident  in  most  parts 
of  the  State.  It  arrives  in  the  vicinity  of  Helena  about  the  first 
of  April  (earhest,  March  24)  and  departs  about  the  first  of  October. 
I  observed  the  species  in  numbers  at  Mammotli  Spring,  Conway, 
Wilmot,  Camden,  Womble,  Chester,  Pettigrew,  and  Cotter,  and  it 
probably  breeds  in  all  those  locahties.  Specimens  were  collected  at 
Chester  and  Womble.  There  are  no  definite  fall  records.  This 
species  is  an  inhabitant  of  river-bottom  timber  and  builds  its  nest 
usually  in  a  bunch  of  hanging  moss.  Its  food  is  said  to  consist  largely 
of  spiders,  caterpillars,  small  files,  and  beetles. 

[Cape  Majr  Warbler.    Dendroiea  tiyrina. 
This  is  one  of  the  rarer  warblers,  but  occurs  quite  r^uUrly  in  migratioii  in  the  Hikib- 
Hippi  Valley  on  its  way  to  and  from  its  summer  home  in  Canada.    It  may  be  looked  for 
in  Arkansas  in  lat«  April  or  May  and  again  in  September.] 

Tellow  WarblAT.  Dendroiea  ailiea. 
The  yellow  warbler  occurs  as  a  summer  resident  in  the  northern  and 
northwestern  parts  of  Arkansas,  but  apparently  does  not  breed  south 
of  the  Ozarks  and  their  foothills.  It  is  reported  as  a  rare  breeder  at 
Clinton,  but  does  not  occur  in  summer  at  Helena.  I  found  it  in  the 
breeding  season  at  Pettigrew  (common),  Chester,  Cotter,  and  Mam- 
moth Spring.  It  appears  in  migration  at  Helena  between  April  14 
and  May  15.  In  the  fall  it  leaves  very  early,  passing  south  from  the 
lost  of  July  to  the  middle  of  September.  One  was  noted  by  Preble 
September  16,  at  Fort  Smith.  The  yellow  warbler  is  at  times  domes- 
tic in  its  habits,  often  taking  up  its  abode  in  orchards  and  in  trees  or 
shrubbery  surrounding  farm  and  village  houses.  It  is  considered  one 
of  the  most  useful  birds  of  the  farm,  feeding  largely  on  caterpillars, 
cankerworms,  barkbeetles,  wood-boring  beetles,  and  weevils  (For- 
bush). 

Black-throated  Blue  Watbler.    Dendroiea  cxntUteent. 

This  is  a  northern  breeding  species,  occurring  in  the  Mississippi 
Valley  in  migration  during  April,  May,  and  September.  There  is 
only  one  record  from  Arkansas — a  bird  seen  by  Mrs,  Stephenson  at 
Helena,  April  7, 19(M. 
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MjtO*  Taxbler.     Dmimiea  ooronata. 

The  myrtle  warbler  ia  the  hardiest  of  the  warblers  and  the  only  one 
which  winters  in  the  Middle  States.  Its  summer  home  is  from  the 
northern  United  States  nortiiward  nearly  to  the  Arctic  Ocean.  It 
occurs  as  an  abundant  migrant  and  winter  resident,  arriving  from  the 
north  in  October  and  departing  in  the  spring  in  early  May  (latest  date 
seen  at  Helena,  May  12).  It  was  abundant  at  Stuttgart  in  November 
(Hollister)  and  at  Van  Buren  between  November  25  and  January  7 
(Hanna).  It  has  been  observed  in  migration  at  Clinton,  Lake  City, 
and  Delight.  Tliis  bird  owes  its  common  name  to  ite  fondness  for  the 
berries  of  the  wax  myrtle  {Myrica  eeriferd)  and  related  species,  which 
in  some  r^ions  furnish  its  principal  winter  food.  In  the  Mississippi 
Valley,  however,  it  is  said  to  feed  extensively  on  berries  of  the  poison 
ivy  and  to  some  extent  on  red  cedar  berries.  It  consumes  also  many 
insects. 

]CagnoU&  WarUer.    Dmdrviea  magnalii. 

The  magnoha  or  black-and-yellow  warbler  is  a  common  migrant 
in  Arkansas,  passing  north  in  May  on  the  Way  to  its  summer  home 
in  Canada  and  returning  in  September  and  early  October.  It  haa 
been  observed  at  Helena  between  May  1  and  19,  at  Lake  City  May 
2,  and  at  Turrell  May  9.  It  is  probably  rare  in  the  western  part  of 
the  State,  but  three  were  seen  by  Mr.  Savage  at  Delight  on  April  29, 
1911. 

C«rul»ui  WKrUer.    Dendroiea  ctndea. 

The  cerulean  warbler  is  a  common  summer  resident  in  nearly  all 
wooded  parts  of  the  State.  Its  distribution  is  apparently  limited 
only  by  the  occurrence  of  heavy  deciduous  woodland,  for  the  bird 
is  equally  common  in  the  river  bottoms  of  the  Mississippi  and  on 
the  slopes  of  the  mountains.  Its  favorite  haunts  are  in  the  tops  of 
the  tallest  trees,  and  except  for  its  song  its  presence  would  rarely  be 
detected.  At  Rich  Mountain,  May  23  to  28,  it  was  singing  almost 
constantly,  and  ranged  nearly  or  quite  to  2,500  feet  altitude.  In  the 
Ozark  hills  about  Pettigrew  it  was  noted  occasionally,  but  tlie  tim- 
ber there  is  not  sufficiently  dense  to  prove  very  attractive  to  thwa 
bird.  I  observed  tlie  species  frequently  in  the  Sunken  Lands  at 
Lake  City  and  Walker  Lake,  and  less  commonly  at  Mammoth  Spring, 
Conway,  Wilmot,  Camden,  Womble,  Cliester,  and  Cotter.  The 
average  date  of  arrival  of  this  bird  at  Helena  is  April  7  and  the  eu'Iieet 
record  March  27. 

Ob«Btntit-Blded  Warbler.    DenA-ova  jimti/lvitniea. 

This  species  breeds  from  Iron  County,  Mo.,  and  Illinois  north- 
ward and  eastward,  maioly  in  the  Transition  zone.  It  is  a  r^ular 
and  not  uncommon  transient  visitant,  passing  north  in  early  May  and 
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returning  in  September.  It  has  been  observed  a  few  times  by  Mrs. 
Stephenson  at  Helena  between  M&7  1  and  1 6,  and  I  saw  2  at  McQehee 
May  17,  1910. 

[BKy-breaatad  Wmrblar.     Derufroiea  aulanea. 
The  bftybreaat  ia  a,  nther  uncommon  but  regular  migiant  in  the  Miaiseippi  Valley, 
and  may  b«  looked  (or  m  Arkaiims  in  May  and  in  September  and  October.     It  breeds 
in  Oujtda  and  thn  Northern  Statee.] 

Bla4dt-poll  Warbler.     Dendrtnca  ttriala. 

The  blackpoll,  although  one  of  the  most  abundant  warblers  in  the 
northern  and  eastern  States,  is  a  rather  unconuaon  migrant  in  the 
lower  Mississippi  Valley.  This  is  explained  by  a  study  of  its  migra- 
tion route,  which  shows  that  most  individuals  of  the  species  enter 
the  United  States  in  spring  by  way  of  Florida  and  then  pursue  a 
course  across  the  middle  and  eastern  States  to  their  summer 
home  in  the  extreme  northern  United  States,  Canada,  and  Alaska. 
The  bird  has  been  observed  only  a  few  times  in  Arkansas — once 
by  Mrs.  Stephenson,  at  Helena,  May  3,  1904,  and  twice  by  myself 
at  TurreU,  May  7,  1910,  and  at  Rich  Mountain,  May  26  and  27— 
but  it  is  doubtless  rather  more  common  than  these  few  records 
would  indicate.  It  is  one  of  the  very  latest  migrants  in  spring, 
passing  north  from  May  1  to  June  1.  The  southward  movement  is 
chiefly  during  September  and  October. 

[BlackburnutiL  Warbler.    Dendroicafiuax. 

Tbifl  bandBome  warbler  is  a  moderately  common  migrant  in  the  Missiaeippi  Valley, 

and  breeds  from  central  Minnesota  northward.     It  ia  found  in  Hiaeouri  from  the  last 

of  April  to  the  last  of  May  and  in  September  and  October,  and  may  be  looked  for  in 

ftrVwnmn  at  about  the  same  dates.] 

Syoamora  Warbler.    Dendroica  dominiea  oIMoro. 

This  species  is  a  rather  uncommon  summer  resident,  found  chiefly 
in  the  swamps  and  river  bottoms  of  the  eastern  part  of  the  State, 
where  it  hves  in  the  tall  cypresses,  sycamores,  and  other  bottom-land 
trees.  It  has  been  noted  at  Helena  between  April  10  and  21,  but 
doubtless  arrives  somewhat  earlier  than  that,  since  it  has  been  seen 
at  Homersville,  Mo.,  on  March  21  (Widmann).  In  fall  it  has  been 
observed  at  Helena  as  late  as  October  10.  Other  records  of  its  oc- 
currence in  the  State  are  at  Hardy,  Lake  City,  and  Walker  Lake. 
Bla«k-throat«d  Oreen  Warbler.    Dmdroiea  virent. 

This  warbler  occurs  as  a  common  transient  visitant  in  spring  and 
fall.  It  has  been  observed  at  Helena  a  number  of  times  between 
April  8  and  May  16.  I  noted  it  at  Lake  City  May  1  and  at  Walker 
Lake  May  4.  Fall  migration  takes  plac«  in  September  and  October. 
Id  its  summer  home  in  the  Northern  States  and  Canada  this  bird 
dwells  mainly  in  pines,  but  in  migration  it  may  be  found  in  both 
eve^reen  and  deciduous  timber. 
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PliM  WarMer.    DtnAoka  vigoni. 

The  pine  warbler,  aa  its  name  implies,  is  an  inhabitant  of  pine 
timber,  and  indeed  is  practically  confined  in  the  breeding  season  to 
regions  in  i^ch  considerable  tracts  of  pine  occur.  Although  partly 
migratory,  the  species  occurs  throughout  the  year  in  Arkansas.  The 
more  northern  breeding  birds  move  south  in  winter  and  occupy,  in 
company  with  their  southern  breeding  relatives,  the  pine  forests  of 
the  Southern  States.  I  found  this  warbler  abundant  in  the  breeding 
season  near  Delight,  fairly  common  near  Womble,  and  rather  uncom- 
mon at  Mena,  Pettigrew,  Eldorado,  and  Camden.  It  has  been  re- 
ported as  breeding  in  the  hills  west  of  Newport.  This  is  one  of  the 
few  birds  that  lives  exclusively  in  pine  trees,  and  as  it  feeds  to  a  large 
extent  on  die  insects  infesting  those  trees,  it  is  considered  a  valuable 
species.  Its  food  in  winter  includes,  beades  insects,  a  considerable 
amount  of  vegetable  matter,  such  as  dogwood  and  sumac  berries 
and  pine  seeds. 

[Pnlm  Wurblsr.    Dendnka  palnrnrum. 


The  palm  or  red-poll  mrbler  u  a  common  UaiiBieat  visitant  in  the  HiasiBeippi 
Valley  and  breeds  in  Canada  and  northern  Mimieaots.  It  is  one  of  the  earlietrt  war- 
blers to  migiate,  psssiDg  north  through  MisBouri  from  early  April  to  the  middle  of  May 
and  returning  during  October.    It  should  be  found  regularly  in  Arkansas.] 

Piairle  Warbler.    Dendroka  diaeolor. 

This  warhler  is  a  fairly  common  summer  resident,  arriving  from 
the  south  about  the  middle  of  April  and  remaining  until  the  middle 
of  September.  Its  name  is  rather  inappropriate,  since  the  bird  is  not 
found  in  prairie  regions,  but  makes  its  home  usually  in  brushy  clear- 
ings among  second-growth  sprouts.  It  was  noted  at  Helena  between 
April  22  and  27,  1904,  but  apparently  is  not  a  regular  breeder  in  the 
eastern  part  of  the  State.  It  is  a  common  summer  resident  at  De- 
light (where  it  arrived  April  9,  1911),  and  I  noted  several  at  Mena 
and  Rich  Mountain.  It  breeds  also  in  small  numbers  at  Chester, 
Pettigrew,  Conway,  and  Mammoth  Spring. 

OveuUzd.    SeivTut  miroeapiUuM. 

The  ovenbird,  so  named  from  the  fancied  resemblance  of  its  domed 
nest  to  an  old-fashioned  oven,  is  one  of  the  ground  warblers  and  a 
dweller  in  deciduous  woodland.  It  occurs  commonly  as  a  migrant, 
but  as  a  breeder  only  in  the  mountains  and  foothills  of  the  northern 
and  western  parts  of  the  State.  It  is  reported  as  a  fairly  common 
sununer  resident  at  Clinton,  where  it  arrived  from  the  south  on  April 
24.  I  found  it  very  common  and  breeding  both  on  Kich  Mountain 
and  in  the  Ozark  hills  around  Pettigrew.  A  migrant  was  observed 
at  Turret!  on  May  9  and  at  Helena  the  species  has  been  noted  a  few 
times  between  May  1  and  19. 
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A  Summer  Resident  Insect-eater.    The  KENTucKr  Warbler. 
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Gilimell  Watat-tliruBh.    Seiynu  tunieboraeenM  noIoMIu. 

This  subspecies,  the  western  form  of  the  water-thrush,  is  a  common 
migrant  through  the  Mississippi  Valley  and  breeds  from  northern 
Minnesota  northward  to  Alaska.  It  is,  of  course,  not  a  thrush  at  all, 
in  spite  of  its  name,  but  a  ground  warbler  related  to  the  ovenbird. 
It  frequents  swamps  and  creek  and  river  bottoms.  I  noted  several 
birds  of  the  species  at  Turrell  May  7,  and  this  seems  to  be  the  only 
record  from  the  State.  The  bird  is  probably  of  regular  occurrence, 
however,  and  may  be  looked  for  between  April  20  and  May  15  and 
agun  from  the  last  of  August  till  October. 

LouiMlaua  Water-thnuli.    Stiurua  motofUla. 

The  Louisiana  or  large-billed  water-thrush  is  a  southern  breeding 
species,  finding  its  northern  limit  in  southern  Nehrjiska  and  Minne- 
sota. It  is  a  fairly  common  summer  resident  in  Arkansas,  arriving 
from  the  south  about  the  middle  of  March  and  departing  in  October. 
It  frequents  wooded  ravines  in  the  hills  and,  to  some  extent,  wet 
river-bottom  timber.  It  is  reported  as  breeding  at  Clinton,  Newport, 
and  Helena.  I  found  it  rather  common  in  summer  at  Mammoth 
Spring,  and  noted  a  few  at  Pettigrew,  Chester,  and  Cotter.  At 
Womble  a  nest  just  completed  was  found  May  22,  and  at  Camden 
I  collected  a  fuU-plumaged  young  bird  July  6. 

E«ntuck7  Warbler.  Oporomit/orvumu. 
This  warbler  is  a  common  and  generally  distributed  summer  resi- 
dent in  the  wooded  parts  of  the  State.  It  is  a  lover  of  damp,  river- 
bottom  woods,  but  is  found  also  in  ravines  and  along  streams  well  up 
on  the  mountains.  It  is  reported  as  a  breeder  at  (-linton,  Newport, 
Helena,  and  Delight.  I  found  it  at  Pettigrew,  Rich  Mountain, 
Camden,  Wilmot,  and  Turrell.  The  first  migrants  of  this  species 
were  seen  at  Delight  April  10,  and  at  Helena  April  13  (average  date 
of  arrival  at  Helena,  April  20).  In  the  fall  it  was  last  noted  at 
Delight  on  September  4,  but  is  seen  only  occasionally  after  tlie  middle 
of  August. 

[Conneoticut  Weirbler.    Oporomu  agili*. 

The  Connecticut  irarblet  ie  a  rather  common  migrant  in  epring  in  the  MiniBsippi 
Valley,  and  breeds  in  Michigan,  Minnesota,  and  Manitoba.  Its  fall  migration  ii  mainly 
eaat  of  the  AUeghenies,  and  die  bird  is  rare  in  the  Missiaaippi  Valley.  It  should'occur 
i^ularly  in  Arkaneas  during  the  Sret  half  of  May.] 

Hourtiiiig  Warbler.  Oporomit  philmielpkia. 
The  mourning  warbler,  so  named  from  the  black  hood  it  wears,  is  a 
regular  and  not  uncommon  migrant  in  the  Mississippi  Valley,  breeding 
from  central  Minnesota  northward.  Its  spring  migration  is  performed 
during  May  and  its  fall  migration  in  September.  It  has  been  observed 
but  once  in  Arkansas — at  Helena,  May  2,  1909,  by  Mrs.  Stephenson, 
94869°— Bull.  38—11 6 
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JCaryland  T«Uow11ut>ftt.    Qeothlypu  tncAot  briehat. 

This  little  warbler  is  one  of  the  commonest  of  our  small  birds  and 
inhabits  a  variety  of  situations,  including  open  swamps,  marshy 
fields,  brier  patches,  and  brushy  clearings.  It  ia  found  ali  over  the 
State — in  timbered  bottoms,  on  prairies,  and  in  the  valleys  among 
the  mountains.  The  average  date  of  arrival  in  spring  at  Helena  ia 
April  1 1  and  the  earliest  record  April  4.  In  fall  most  of  the  birds 
pass  south  in  late  September  or  October.  The  species  is  recorded  as  a 
breeder  at  Clinton,  Helena,  Stuttgart,  Wilmot,  Camden,  Mena, 
Chester,  Pettigrew,  Conway,  Mammoth  Spring,  and  other  places. 
Specimens  have  been  examined  from  Stuttgart,  Wihnot,  Mena,  and 
Chester,  and  all  prove  referable  to  the  typical  form.  At  Turrell, 
May  7,  I  found  a  nest  with  5  eggs  on  the  slope  of  a  raikoad  embank- 
ment within  10  feet  of  die  track.  The  yellowthroat  is  a  decidedly 
useful  bird  on  the  farm,  feeding  upon  many  injurious  insects,  such 
as  leafhoppers,  grasshoppers,  cajikerworms,  and  other  caterpillars, 
beetles,  moths,  etc. 

T«lloir-br«aat«d  Chat.     Icteria  vireiu. 

This  bird,  the  lajgest  member  of  the  warbler  family,  is  a  common 
and  generally  distributed  summer  resident,  occurring  in  suitable 
situations  from  the  Mississippi  bottoms  to  the  tops  of  the  highest 
mountains.  The  average  date  of  arrival  in  spring  at  Helena  is  April 
20  (earliest  record,  April  7).  After  the  breeding  season  the  birds 
quickly  desert  their  summer  homes,  and  by  the  middle  of  September 
practically  all  have  left  for  the  south.  The  last  one  seen  at  Ddi^t 
was  noted  September  10.  The  species  is  recorded  as  a  breeder  at 
Mammoth  Spring,  Clinton,  Newport,  Helena,  Stuttgart,  Wilmot, 
Delight,  Rich  Mountain  (base  to  summit),  Pettigrew,  Cotter,  and 
other  places.  At  McQehee,  May  16,  I  found  in  a  bunch  of  weeds 
a  nest  containing  3  eggs  of  the  chat  and  one  of  the  cowbird. 

The  chat  is  a  lover  of  thickets  and  bushy  pastures,  where  ite 
curious  whistling  song  may  be  heard  at  almost  any  hour  of  the 
day  or  night.  Although  usually  shy,  it  occasionally  launches  into 
the  air  and,  with  1^  danglii^  and  wings  raised  high  above  the 
body,  pours  forth  a  medley  of  erratic  notes.  It  is  largely  insectiv- 
orous, and  has  been  known  to  feed  on  tent  caterpillars,  wasps,  and 
beetles.  In  addition,  it  takes  some  vegetable  food,  as  wild  berries 
and  seeds. 

Hooded  Warbler.     WUtonia  dtrma. 

This  brilliant  little  bird  is  a  locally  common  summer  resident, 
hving  in  heavy  bottom-land  timber  grown  up  to  cane  thickets,  as  well 
as  in  the  drier  brushy  timber  tracts  on  the  mountain  sides.  I  found 
it  common  on  Rich  Mountain  nearly  to  the  summit,  and  in  a  deep 
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wooded  ravine  on  the  south  side  discovered  b  nest  with  three  young 
May  28.  The  bird  was  common  also  at  Pettigrew  in  the  Ozarks 
and  at  Turrell  in  the  Sunken  Lands.  A  few  were  noted  at  Camden 
in  July.  Mrs.  Stephenson  reports  it  as  breeding  at  Helena,  arriving 
usually  about  April  6  (earliest,  March  31).  It  remains  on  its  breeding 
grounds  until  September  and  passes  south  during  that  month. 

WUaon  WarblAT.     WUtonia  puiiUa. 

The  Wilson  black-cap  warbler  is  a  fairly  common  transient  visitant 
in  the  Mississippi  Valley  and  breeds  from  northern  Minnesota  north- 
ward. It  is  probably  of  regular  occurrence  in  Arkansas,  but  has 
been  observed  only  at  Helena,  where  Mrs.  Stephenson  has  noted  it 
on  various  dates  between  April  30  and  May  17. 

CauAda  WarUu:.     TTiJionta  amadentU. 

This  species  nests  in  Canada  and  the  cooler  parts  of  the  United 
States  and  occurs  in  the  Mississippi  Valley  as  a  common  transient 
visitant  in  spring  and  fall.  It  has  been  observed  at  Helena  between 
May  2  and  15  (Stephenson)  and  at  Dehght  between  April  26  and  30 
(Savage),  these  being  the  only  records  from  the  State. 

Hedstait.    Selophaga  ruticiUa. 

This  brilliant  httle  warbler  is  a  ffurly  common  summer  resident. 
The  male  bird  may  be  recognized  by  the  orange  bands  on  wings 
and  tail  and  the  female  by  corresponding  bands  of  yellow.  It  is 
most  numerous  in  the  heavily  timbered  bottom  lands  of  the  eastern 
part  of  the  State  and  is  reported  as  a  common  breeder  at  Helena, 
where  it  arrives  from  the  south  usually  about  April  10  (earhest  record, 
March  31)  and  departs  in  August  and  September  (last  seen,  Septem- 
ber 30).  It  is  given  as  a  breeder  at  Clinton  by  Plefcs  and  at  Big 
Lake  by  McAtee.  I  found  it  fairly  common  at  McGehee  and  Camden 
and  noted  a  few  at  Cotter  on  White  River  and  at  Wilmot. 

The  redstart  is  an  extremely  active  bird  and  is  an  expert  flycatcher. 
Ita  food  consists,  according  to  Forbush,  of  caterpillars,  bugs,  moths, 
gnats,  flies,  small  grasshoppers,  and  beetles. 

Hplt.     Anlhut  rubetcem. 

The  pipit,  or  "titlark,"  nests  in  the  Arctic  regions  and  on  high 
mountains  and  winters  from  the  Middle  States  southward.  I4  win- 
ter it  is  found  usually  in  lai^  flocks,  frequenting  meadows  and  plowed 
fields.  It  resembles  in  general  appearance  a  small,  brown,  streaked 
sparrow,  but  may  be  distinguished  by  its  slender  bill  and  the  white 
outer  tail  feathers  and  by  its  habit  of  walking  instead  of  hopping. 
The  s[>ecies  is  probably  a  not  uncommon  winter  resident  in  Arkansas, 
but  there  are  only  a  few  records  of  ita  occurrence.    I  noted  four 
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birds — belated  migrants — at  Lake  City,  April  29,  and  Henna  col- 
lected 5  specimens  from  a  flock  of  25  at  Van  Buren  on  December  24. 
The  food  of  the  pipit  is  largely  insectivorous.  It  seems  to  be  espe- 
cially fond  of  weevils  and  has  been  found  to  be  an  important  enemy  of 
the  boll  weevil,  lai^e  numbers  of  which  it  destroys  in  winter  and 
spring.  On  the  farm  pipits  often  follow  the  plowman  and  pick  up 
larviB  of  ground  beetles,  weevils,  and  other  insects. 

Prague  Pipit.    Anlhux  ipra^uei. 

This  is  a  western  species,  occurring  regularly  in  migration  as  far 
east  as  eastern  Nebraska  and  Oklahoma.  There  is  one  record  from 
Arkansas  published  many  years  ago  by  Dr.  Elliott  Coues,  who  quotes 
from  a  letter  received  from  Mr.  Howard  Ayers  and  dated  Fort  Smith, 
Februan-  26,  1879,  in  which  the  writer  states  that  this  bird  appears 
in  that  vicinity  about  November  in  small  flocks  and  later  in  im- 
mense numbers,  mingling  with  Lapland  longspurs  and  remaining 
imtil  February,'  It  seems  highly  probable,  however,  that  this  ob- 
server was  in  part  mbtaken,  and  that  many,  if  not  most,  of  the  pipits 
seen  were  the  common  species  {Anihus  rubeacfns). 

Koddng  Bird.     Mimut  polygloUat. 

The  mocking  bird,  one  of  the  best-known  birds  in  the  State,  is  a  com- 
mon and  generally  distributed  permanent  resident.  It  is  essentially 
a  bird  of  cultivated  regions,  and  is  rather  uncommon  in  heavily  tim- 
bered regions  and  in  the  liigher  mountaius.  N'one  were  seen  on  Rich 
Mountain,  although  they  were  numerous  in  tlie  valley  around  Mena. 
At  PeLtigrew  the  bird  was  scarce  and  at  Mammoth  Spring  rather  un- 
conmion,  but  at  all  other  places  visited,  including  Lake  City,  Conway, 
Stuttgart,  Wilmot,  Camden,  and  Womble,  it  was  abundant.  At 
Cluiton  it  is  rejiprted  8.s  a  rare  breeder  in  the  valleys.  In  winter  it  is 
reported  common  at  Stuttgart  (Hollistcr),  and  Van  Buren  (Hanna). 
This  bird  is  sometimes  destructive  to  grapes,  figs,  and  other  small 
fruits.  On  the  other  hand,  it  renders  good  service  by  destroyii^ 
noxious  insects,  such  as  grasshoppers,  crickets,  caterpillars,  beetles, 
cutworms,  cotton  worms,  and  boll  weevils.  Its  food  includes  also 
various  seeds  and  wild  berries,  including  the  seeds  of  dogwood, 
hackberry,  red  cedar,  holly,  and  pokeberry. 

Oaiblrd.    DumeUlUx  ooTolinm*i». 

The  catbird  is  a  common  summer  resident  over  the  greater  part  of 
tlie  State.  It  was  not  observed  on  Rich  Mountain,  but  at  Pettigrew, 
in  the  Ozarks,  it  is  fairly  common.  It  is  reported  as  breeding  also  at 
Pea  Ridge,  Clinton,  Newport,  and  Helena,  I  found  it  numerous  at 
Mammoth   Spring,    Turrell,   Wilmot,   Camden,  and  Delight.    The 


1  Bull.  Nult.  Om.  Club,  IV,  p.  MS,  18W. 


.,C(iog[e 


THBASHERS.  86 

first  migrants  of  this  species  arrive  at  Helena  about  the  middle  of 
April,  and  the  last  birds  leave  about  the  first  week  in  October.  The 
last  one  seen  at  Delight  was  noted  October  10.  A  few  winter  in 
favorable  localities  in  the  State  and  McAtee  noted  them  as  fairly 
conuuon  in  Crittenden  and  St.  Francis  Counties  November  12-18, 1910. 
The  Biological  Survey's  study  of  the  catbinl's  food  habits  indicates 
that  it  subsists  lai^ely  on  fruit,  of  which  about  one-third  is  cultivated, 
the  remainder  of  wild  species,  such  as  blackberries,  wild  cherries,  mul- 
berries, elderberries,  and  (he  fruit  of  the  dogwood,  sour  gum,  sumac, 
and  poison  ivy.  Insects  constituted  about  44  per  cent  of  the  total 
food  in  the  stomachs  evamined    ami  mtluded  ants,  beetles,  cater- 
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pillars,  and  grasshoppers.     Though  sometunes  a  pest  where  .small 
fruits  are  raised,  this  bird  on  the  whole  does  more  good  than  harm. 


Brown  Thra&her. 


This  bird,  frequently  called  the  "brown  thrush,"  is  a  common  mi- 
grant and  a  rare  summer  resident  in  the  northern  part  of  the  State. 
It  is  reported  as  nesting  at  Clinton  and  Newport,  and  I  found  it 
breeding  in  small  numbers  at  Conway  and  Mammoth  Spring.  At  the 
latter  pla<re  a  nest  with  young  was  found  June  15.  At  Helena  it 
does  not  breed  but  is  reported  as  a  rare  migrant,  arriving  from  the 
south  about  March  15  (earliest,  March  1)  and  passing  south  in 
October  an<l  November  (last  seen,  November  13).     A  few  pass  the 
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winter  in  the  State,  as  at  Delight,  where  they  were  obeerved  in  small 
numbers  by  Sav^e,  and  at  Van  Bureo,  where  Hanna  saw  one  bird 
January  5.  Migrants  from  the  north  reached  Delight  September 
27  and  by  October  15  the  species  was  common  there.  The  thraaher 
is  a  decidedly  useful  bird,  more  than  half  of  its  food  consisting  of  in- 
jurious insects,  such  as  beetles,  grasshoppers,  crickets,  and  cater- 
pillars. In  summer  it  eats  some  cultivated  fruits,  mainly  raspberries, 
currants,  and  cherries,  but  the  damage  done  is  usually  inconsiderable. 
In  fall  and  winter  it  feeds  largely  on  wild  fruits,  such  as  the  berries  of 
dogwood,  sumac,  and  poison  ivy. 

CacoUna  Wr«n.     ThTyothoms  tudovicianui. 

The  Carolina  wren  is  one  of  the  commonest  birds  in  all  parts  of 
Arkansas.  It  adapts  itself  readily  to  civilized  conditions  and  often 
places  its  nest  about  housra  or  farm  buildings,  and  being  non- 
migratory  its  cheerful  ringing  song  may  be  heard  throughout  the 
greater  part  of  the  year.  It  has  been  observed  in  abundance  at 
Lake  City,  Helena,  Wilmot,  Camden,  Rich  Mountain,  Van  Buren, 
Pettigrew,  Clinton,  and  Mammoth  Spring.  In  a  tract  of  heavy 
timber  at  Turrell,  May  9, 1  started  a  large  family  of  young  ones  from 
the  ground.  They  were  able  to  fly  strongly  and  were  chattering  noisily 
m  imitation  of  their  parents.  The  Carolina  wren  is  an  eminently 
useful  species.  It  seeks  its  food  on  or  near  the  ground,  exploring  in 
great  detail  every  nook  and  cranny  in  old  logs,  tree  trunks,  and  brush 
piles,  where  it  finds  numbers  of  beetles,  ants,  spiders,  weevils,  and 
other  insects.  In  such  places  it  destroys  many  boll  weevils  during 
their  season  of  hibernation. 

BewidE  Wren.     Thryomana  bevricki. 

This  wren  is  much  less  common  than  the  Carolina  wren  and  is 
restricted  mainly  to  the  hill  country  in  the  northern  and  western 
parts  of  the  State.  It  is  even  more  domestic  in  its  habits  than  the 
preceding  and  indeed  is  a  characteristic  "house  wren,"  taking  the 
place  in  Arkansas  of  the  common  house  wren  of  the  Eastern  States. 
It  is  reported  as  a  rare  breeder  at  Clinton  and  Newport,  I  found  it 
in  small  numbers  at  Manmaoth  Spring,  Cotter,  and  Rich  Mountain 
Station  (1,600  feet  altitude).  It  is  fairly  common  at  Conway  and  in 
the  valleys  about  Pettigrew.  In  the  lowlands  this  bird  occurs  only 
as  a  migrant,  recorded  from  Helena  in  Jlarch  and  October,  and  from 
Lake  City  May  1  and  2,  A  few  remain  throughout  the  winter  in  the 
warmer  parts  of  the  State,  as  at  Van  Buren,  where  it  was  observed  by 
Hanna  on  January  7.  It  does  not  breed  at  Delight,  but  appeared 
there  on  October  14  and  15  and  remained  until  March  10. 
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Honaa  Wraii.     TroglodnUi  aii/m  parlmimi. 

The  common  house  wren  of  the  Northern  States  occurs  in  Arkansas 
only  as  a  migrant.  It  has  been  observed  infrequently  at  Helena 
between  April  17  and  29,  and  at  Clinton  between  April  29  and  May  7 
and  in  early  November.  I  saw  one  individual  at  Lake  City  April  29 
and  one  at  Turrell  May  7.  Savage  noted  a  migrating  bird  at  Delight 
October  2.  There  is  but  one  winter  record  from  the  State,  that  of 
H.  S.  Reynolds,  who  observed  the  species  at  Judsonia.'  Probably 
the  eastern  form  (aedon)  of  this  species  alro  occurs  in  the  State,  but 
no  specimens  are  available. 

Winter  Wrea.    Nannui  Atnnalit. 

This  tiny  short- tailed  wren  in  a  northern-breeding  species  and  occurs 
only  during  migrations  and  in  winter.  It  is  a  shy  bird,  spendmg  itB' 
time  during  its  winter  sojourn  mainly  in  and  about  brush  piles  and 
hollow  logs  in  the  woods.  McAtee  saw  several  at  Turrell  and  Menasha 
in  November  and  Hanna  took  five  specimens  at  Van  Buren  in  Decem- 
ber. It  has  been  observed  also  at  Clinton  in  April,  at  Helena  in 
May,  and  at  Delight  on  October  29.  Its  stay  in  the  State  ordinarily 
extends  from  October  to  the  middle  of  April. 

Short-billad  Kanh  Wr«D.    CitUtthonu  lUtlarit. 

This  species  breeds  in  the  Mississippi  Valley  from  Missouri  north- 
ward and  winters  mainly  in  the  Southern  States.  It  occurs  as  a 
migrant  and  possibly  as  a  wint«r  resident.  There  ia  but  one  record 
of  its  occurrence  in  the  State — that  of  a  bird  which  I  observed  May  17 
in  a  broom  sedge  field  near  McGehee.  This  is  an  unusually  late  date, 
for  the  spring  migration  of  this  wren  takes  place  usually  in  April  or 
early  May. 

Prairie  M«T»h  Tren.     TtlmaUxfyla  pabutrit  iliaeut. 

This  is  the  Mississippi  Valley  form  of  the  common  long-billed 
marsh  wren.  It  is  a  dweller  in  wet  marshes  along  the  borders  of 
rivers  and  lakes,  where  its  globular  neste  are  fastened  to  the  upright 
stalks  of  cattail  fl^s  over  the  water.  In  migration  it  is  sometimes 
found  in  strange  situations,  as  in  the  case  of  one  which  I  caught  in 
the  railroad  station  at  Blytheville  about  11  p.  m..  Hay  5,  or  of  another 
which  I  saw  in  a  dry  broom  sedge  field  at  McQehee,  May  17.  A 
single  bird  shot  at  Mena  May  24  was  probably  a  belated  migruit. 
The  species  breeds  locally  in  the  State,  having  been  observed  in 
Bummer  on  the  St.  Francis  River  at  Lake  City  and  Bertig. 

>Aiii,Nat,  XI,p.SOT,lgn. 
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Brown  Craeper.     Certhia /amiliaris 


The  brown  creeper  is  a  common  migrant  in  the  Mississippi  VaUey 
and  a  winter  resident  in  the  southern  part.  Since  it  is  known  to 
breed  regularly  in  the  Sunken  Lands  of  Southeastern  Missouri 
(Widmann),  it  will  probably  be  found  breeding  also  in  similar  situa- 
tions in  northeastern  Arkansas.  The  bird  has  been  observed  at 
Helena  and  Clinton  in  April  and  is  reported  also  from  Newport. 
Savage  saw  a  few  the  first  week  of  September  at  Delight  and  Hanna 
found  the  species  common  at  Van  Biiren  in  December.  It  is  a  quiet, 
inconspicuous  little  bird,  and  seeks  its  food,  mainly  insects,  on  the 
trunks  of  trees,  up  which  it  creeps  in  long  spirals. 

White-breasted  Nuthatcli.    Siita  earolintntu. 

The  white-breasted  nuthatch  is  a  generally  distributed  and  not 
uncommon  permanent  resident.  It  is  an  inhabitant  of  wooded 
regions,  and  ia  perhaps  most  numerous  in  the  mountains  and  foot- 
hills. It  is  reported  as  a  breeder  at  Clinton,  Fayetteville,  and  New- 
port. I  found  it  in  small  numbers  at  Walker  Lake,  McGehee, 
Wilmot,  Delight,  Rich  Mountain,  Pettigrew,  and  Manmxoth  Spring. 
It  is  nonmigratory  and  has  been  observed  in  winter  at  Fayetteville, 
Judsonia,  and  Van  Buren.  At  the  latter  place  Hanna  took  speci- 
mens in  November,  December,  and  January.  The  food  of  this 
nuthatch  in  summer  consists  largely  of  cankerworms,  forest  tent 
caterpillars,  plant  Uce,  and  other  insects.  In  winter  it  takes  a  good 
many  seeds  and  berries  and  some  nuts. 

Ked-breoated  Nathatch.    8iUa  eanadtntit. 

This  species  breeds  mainly  in  the  Northern  States  and  Canada  and 

winters  over  most  of  tlie  United  States.     It  probably  occurs  in 

Arkansas  as  an  irregular  migrant  and  winter  visitant,  but  has  been 

recorded  only  once — by  Mrs.  Stephenson,  at  Helena,  October  3,  1895. 

Brown-headed  Nnthatch.    Sitta  pusilki. 

This  little  nuthatch  is  a  southern  bird,  common  in  the  Gulf  States 
and  occurring  locally  as  far  north  as  Shannon  County,  Mo.  It  has 
been  recorded  in  Arkansas  only  once — at  Newport,'  but  it  will 
doubtless  be  found  sparingly  in  other  places,  particularly  in  pine- 
forested  r^ions. 

Totted  Titmoiue.    Bitolophia  bkolor. 

The  tufted  titmouse,  or  "tomtit,"  is  common  and  generally  dis- 
tributed  in  the  State,  but  less  numerous  in  the  mountains  than  in  the 
heavily  timbered  river  bottoms.  It  has  been  reported  from  Fayette- 
ville, Pettigrew,  Van  Buren,  Rich  Mountain,  Dehght,  Wilmot,  Lake 
City,  Mammoth  Spring,  Clinton,  and  Conway,  and  is  s  permanent 
resident  wherever  found. 
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In  summer  the  tufted  tit  feeds  largely  on  insects,  as  grasshoppers, 
beetles,  cutworms,  and  caterpillars.  In  winter  it  consumes,  in  addi- 
tion to  insects,  a  considerable  quantity  of  vegetable  food,  such  as 
beechnuts,  hazelnuts,  acorns,  chinquapins,  and  the  berries  of  the 
dogwood,  Virginia  creeper,  and  other  wild  fruits. 

Oorolina  Ohlokade«.    PenUiettes  carolinentu. 

The  chickadee  is  a  common  bird  in  nearly  ail  parts  of  the  State, 
remaining  throughout  the  year.  It  is  mucli  smaller  than  its  relative, 
the  tufted  tit,  witli  which  it  is  often  found  associated,  especially  in 
winter.  It  has  been  reported  from  Fayetteville,  Fort  Smith,  Clin- 
ton, and  Helena.  I  found  it  common  at  Turrell,  Wilmot,  Womble, 
Rich  Mountain,  Cotter,  and  Mammoth  Spring.  Iltinna  collected  16 
specimens  at  Van  Buren  in  November  and  December.  The  chick- 
adee is  a  dweller  in  both  forest  and  orchard,  and  is  everywhere  a  valu- 
able aid  to  the  farmer.  It  destroys  lai^e  numbers  of  noxious  insects, 
among  them  the  tent  caterpillar,  various  beetles,  and  tlie  eggs,  larvse, 
and  chrysalids  of  moths.  About  one-third  of  its  food  is  of  vegetable 
origin,  and  includes  ^mull  seeds,  the  pulp  of  wild  fruit,  and  wild 
berries. 

Ooldeu-crowned  EingUt.    RegtUut  tatrapa. 

This  tiny  bird,  but  little  lai^er  than  a  humming  bird,  is  a  dweller 
in  the  Boreal  zone  in  SLimmer,  but  in  winter  is  found  over  most  of  the 
eastern  United  States.  Although  recorded  from  only  a  few  localities 
in  Arkansas,  it  doubtless  occurs  generally  as  a  migrant  and  winter 
resident.  H,  S.  Reynolds  records  it  as  wintering  at  Judsonia,'  and 
Hanna  found  it  common  at  Van  Buren  in  December.  Mrs.  Stephen- 
son has  observed  the  species  a  few  times  iit  Helena  between  March  7 
wid  April  25,  and  Savage  saw  one  bird  at  Delight  on  October  23. 

Bruby-crowned  Einglat.    Regviu*  ailend\da, 

Ijke  its  cousin,  the  goldencrown,  this  kinglet  is  a  northern  breed- 
ing species  and  is  found  in  Arkansas  only  in  migration  and  in  winter. 
It  is  common  at  that  season  in  the  Sunken  Lands  (Widmann),  and 
Hanna  found  it  common  at  Van  Buren  in  December.  It  has  been 
observed  also  at  Clinton  and  Helena  in  January.  The  spring  migra- 
tion takes  place  in  March  and  April,  and  at  such  times  one  often  hears 
snatches  of  its  clear  sweet  song  from  some  thicket  in  the  woods.  The 
last  migrants  noted  at  Helena  were  seen  April  29;  at  Delight  it  was 
observed  between  March  15  and  April  25.  In  the  fall  the  species 
invades  the  State  during  October,  having  arrived  at  Delight  October 
8  and  become  common  there  by  the  20th  of  that  month. 

■  Am.  Nat.,  XI,  p.  307,  un. 
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Bla«-gniy  Ghutcatoher.    PoUoptUa  cmnUea. 

The  gnatcatcher  is  a  common  summer  resident,  particutarly  in  tim- 
bered river  bottojns  and  the  big  swamps  of  the  Sunken  Lands.  It  is 
reported  as  a  breeder  at  Clinton,  Newport,  and  Helena,  and  I  found  it 
plentiful  at  Lake  City,  Walker  Lake,  Turrell,  Wllmot,  Womble,  and 
Mammoth  Spring.  None  were  observed  on  Rich  Mountain  and  only 
one  at  Pettigrew.  The  first  arrivals  in  spring  reach  Helena  about 
March  15,  and  the  lost  seen  m  fall  were  noted  October  28.  Nest 
building  sometimes  begins  by  March  30,  and  by  May  1  or  sooner  the 
young  are  hatched.  This  bird  apparently  has  no  special  predilection 
for  gnats,  as  its  name  seems  to  surest,  but  feeds  upon  a  variety  of 
small  Hymenoptera,  beetles,  Sies,  caterpillais,  and  spiders. 

Wood  ThniMh.    HyUxidila  muMttlma. 

The  wood  thrush  is  a  common  summer  resident  in  all  parts  of  the 
State.  As  its  name  indicates,  it  is  a  woodland  dweller,  'preferring 
heavy  deciduous  forests  on  the  mountains  and  in  river  bottoms.  The 
species  arrives  at  Helena  from  the  south  about  April  10  (earliest  rec- 
ord, April  4)  and  takes  its  departure  in  October.  The  last  was  seen 
at  Delight  October  8.  It  is  reported  as  breeding  at  Clinton,  New- 
port, and  Helena.  I  found  it  numerous  at  McGehee,  Camden, 
Womble,  Rich  Mountain,  Pettigrew,  Chester,  and  Mammoth  Spring. 
Only  a  few  were  observed  in  the  Sunken  Lands,  but  McAtee  found 
them  numerous  at  Big  Lake  in  June,  1911. 

The  food  of  this  bird  consists  largely  of  insects,  with  a  small  per- 
centage of  fruit.  The  insects  eaten  include  grasshoppers,  crickets, 
cutworms,  ants,  caterpillars,  and  beetlea,  including  the  potato  beetle. 
The  fruit  consumed  is  chiefly  of  wild  varieties,  such  as  frost  grapes, 
wild  blackberries,  wild  cherries,  and  the  seeds  of  the  spicebush  and 
southern  magnolia.  Since  the  wood  thrush  is  a  decidedly  useful 
species  and  adapts  itself  readily  to  civilized  surroundings,  its  presence 
about  the  farm  and  garden  should  always  be  encouraged. 

Willow  Thmah.    Hj/loeidtlafuioeiunt  milicieola. 

The  willow  thrush,  the  western  form  of  the  veery,  is  a  common 
migrant  in  the  Mississippi  Valley,  breeding  from  Iowa  northward. 
It  is  noted  by  Mrs.  Stephenson  nearly  every  spring  at  Helena  between 
April  18  and  May  19,  the  majority  passing  north  during  the  first  week 
of  May  and  south  during  late  September  and  early  October.  It  has 
been  observed  also  at  Clinton  and  doubtless  will  be  found  generally 
throughout  the  State  during  migration.  The  food  of  this  species  is 
similar  to  that  of  the  otber  tJiruahes,  and  includes  a  variety  of  insects 
and  wild  fruits. 
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ai«7-cliedM<l  Tlurtuh.     Hj/loeiehla  alieix. 

This  thrush  is  an  abundant  migrant  in  the  Mississippi  Valley  on  its 
way  to  and  from  its  breeding  grounds  in  Canada  and  Alaska.  It  is 
one  of  the  latest  migrants,  reaching  Arkansas  the  last  week  of  April 
and  lingering  sometimes  tilt  late  in  May.  It  passes  south  in  late 
September  and  October,  Mrs.  Stephenson  having  observed  one  at 
Helena  as  late  as  October  10.  I  noted  the  species  in  small  numbers  at 
Turrell  (May  10),  Stuttgart  (May  13),  Arkansas  City  (May  15),  and 
McQehee  (May  17).  During  its  spring  sojourn,  this  bird  feeds 
chiefly  on  insects,  but  in  the  fall  it  prefers  wild  fruits  and  berries,  such 
as  sour  gum,  d<^wood,  poke  berries,  and  frost  grapes. 

OUvA-buLkftd  Tbruah.    HyUxiAla  vttulata  (u^tnaoni. 

This  is  another  of  the  northern  breeding  thrushes,  occurring 
abundantly  in  migration  in  the  United  States.  It  resembles  the 
graycheek  closely  in  general  appearance  and  is  with  difficulty  dis- 
tinguished from  it  in  the  field.  It  arrives  in  Arkansas  usuaUy  by  the 
middle  of  April,  becoming  common  by  the  first  of  May  and  remain- 
ing till  the  10th  or  15th  of  that  month.  Mrs.  Stephenson  has 
observed  it  at  Helena  between  April  30  and  May  4,  and  Mr.  Savage 
has  noted  it  at  Delight  between  April  15  and  May  2.  I  found  it  com- 
mon at  Lake  City  and  Turrell  from  April  29  to  May  10.  The  south- 
ward movement  takes  place  chiefly  in  late  September  and  October, 
although  occasionally  a  few  birds  linger  till  November,  as  in  1889, 
when  the  last  were  seen  at  Clinton  November  IS. 

Hsrmit  Thnuh.    H}/loeidtla  guttala  pallati. 

The  hermit  thrush  is  the  hardiest  of  its  family  and  often  spends  the 
winter  in  the  United  States  as  far  north  as  Missouri.  It  nests  in  the 
Northern  States  and  Canada,  and  is  an  abundant  bird  in  Arkansas 
in  migration,  the  majority  passing  northward  in  April  and  southward 
in  October.  It  rarely  sings  while  migrating,  but  on  its  breeding 
grounds  it  is  famed  for  its  beautiful  song.  The  species  has  been 
recorded  as  occurring  in  winter  in  small  numbers  at  Judsonia,' 
Stuttgart  (Hollister),  and  Delight.  Hanna  took  one  specimen  at 
Van  Buren  December  10.  It  is  given  as  a  migrant  at  Clinton  and 
Helena. 

In  spring  and  summer  the  hermit  thrush  feeds  mainly  on  insects, 
but  in  fall  and  winter  it  partakes  lai^ely  of  various  wild  fruits  and 
berries,  such  as  frost  grapes,  pokeberries,  and  the  fruit  of  the  d(^- 
wood,  cedar,  holly,  and  sumac. 

>  Rtfoaldi,  B.  B.,  Am.  N4I.,  XI,  p.  307,  IRTT. 
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Robin.     PlarUKlieui  migmtontit  migratoriut. 

The  robin  is  aD  abundant  migrdnt  and  a  common  winter  resident 
but  occurs  in  summer  only  in  the  northern  part  of  the  State  and 
nowhere  vory  commoiily.  It  is  reported  as  breeding  rarely  at  Clinton 
and  Newport,  and  I  found  it  in  small  numbera  at  Pettigrew,  Chester, 
Conway,  and  Mammoth  Spring.  It  is  reported  also  from  Hot  Springs, 
but  must  be  very  rare,  as  I  saw  none  in  the  mountains  west  of  there  in 
Montgomery  and  Polk  Counties.  Mrs.  Stephenson  states  that  only 
once  has  a  pair  remained  during  the  summer  at  Helena.  Young  birds 
were  seen  at  Delight  in  July,  probably  stragj^lors  from  their  nesting 
grounds  farther  nortli.  In  winter  it  occurs  in  roving  flocks,  having 
been  reported  from  Stuttgart  (Hollister),  Faj'ettoville,  Judsonia,  Tur- 
rell,  Clinton,  Helena,  and  Van  Buren  (rare).  Breeding  specimens  of 
the  northern  form  have  been  examined  from  Mammoth  Spring  and 
one  winter  specimen  from  Van  Buren.  Nearly  half  the  robin's  food 
for  the  entire  year  consists  of  insects,  mainly  beetles,  grasshoppers, 
and  caterpillars.  The  remainder  is  made  up  chiefly  of  wild  fruits, 
which  are  eaten  extensively  during  the  fall  and  winter  months  and  to 
a  less  extent  at  other  seasons.  In  early  summer,  robins  take  consider- 
able cultivated  fruit,  particularly  cherries,  but  the  damage  done  is 
rarely  sufRciont  to  warrant  the  wholesale  destruction  of  the  birds. 
The  wild  fruits  eaten  include  cherries,  grapes,  huckleberries,  hack- 
berries,  persimmons,  and  the  fruit  of  the  sumac,  dogwood,  green- 
brier,  holly,  and  elder. 

Soathem  Robiu.     Planaticut  nagratoriuM  achrusUrut. 

The  southern  form  of  the  robin  is  probably  of  accidental  occurrence 
in  Arkansas.    The  only  record  from  the  State  is  that  of  a  single  bird 
taken  by  Mr.  O.  Dallas  Hanna  at  Van  Buren,  December  17,  1910. 
Bluebird.    SvUia  tialit. 

The  familiar  bluebird  is  abmidant  in  both  summer  and  winter.  It 
nests  in  hollow  trees  or  fence  p6sts,  but  is  domestic  in  its  habits,  and 
readily  adopts  for  its  use  nest  boxes  placed  on  poles  or  about  farm 
buildings.  It  is  reported  as  breeding  at  Fayetteville,  Clinton,  New- 
port, and  Helena.  I  found  it  common  at  practically  every  locality 
visited,  including  Lake  City,  Wihnot,  Eldorado,  Kich  Mountain,  Pet- 
tigrew, and  Conway.  In  winter  it  is  reported  as  abundant  at  Para- 
gould,'  Fayetteville,  Helena,  Judsonia  (Reynolds),  and  Van  Buren. 
A  study  of  the  food  habits  of  this  bird  has  shown  it  to  be  highly  bene- 
ficial. Three-foutbs  of  its  food  consists  of  insects,  mainly  beetles, 
grasshoppers,  and  caterpillars.  Practically  no  cultivated  fruit  is 
eaten,  but  a  great  variety  of  seeds  and  wild  berries,  such  as  black- 
berries, cedar  berries,  and  chokeberries,  and  seeds  of  the  greenbrier, 
Virginia  creeper,  holly,  mistletoe,  and  sumac.' 
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LETTER  OF  TRANSMIHAL. 


U.  S.  Department  of  Aqricultube, 

BuBBAC  OF  Biological  Survey, 

Washington,  D.  C,  May  $4,  1911. 
Sir:  I  have  the  honor  to  transmit  herewith,  for  publication  as 
Bulletin  No.  39  of  the  Biological  Survey,  a  report  on  Woodpeckers  in 
Relation  to  Trees  and  Wood  Products,  by  W.  L.  McAtee,  assistant, 
Biological  Survey.  Woodpeckers  as  a  family  take  high  rank  among 
our  insectivorous  birds,  and  being  specially  equipped  to  dig  into 
wood  for  hidden  larvae  inaccessible  to  other  birds  aid  materially  in 
the  conservation  of  our  forests.  Three  members  of  the  group,  how- 
ever, the  only  ones  properly  known  as  sapsuckers,  are  injurious, 
since  their  chief  purpose  in  di^ng  into  trees  is  to  secure  the  cambium 
and  the  sap  for  food.  The  holes  they  make  also  permit  entrance  of 
moisture,  bacteiia,  and  fungi  which  injure  and  sometimes  destroy 
the  tree.  They  also  cause  staining  of  the  wood,  seriously  impairing  its 
market  value  when  converted  into  lumber.  Altogether  the  damage 
done  by  sapsuckers  in  the  United  States  amounts  yearly  to  not  less 
than  $1,200,000.  This  bulletin  treats  of  the  more  strictly  economic 
aspects  of  woodpecker  work,  and  points  out  wherein  the  birds  are 
beneficial  and  wherein  injurious,  and  in  the  latter  case  suggests 
remedies. 

Respectfully,  Henry  W.  IIenshaw, 

Chief,  Biological  Survey. 
Hon.  Jambs  Wilson, 

Secretary  of  AgrictUtvre. 
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WOODPECKERS  IN  RELATION  TO  TREES  AND  WOOD 
PRODUCTS. 


IHTKODTtCTION'. 

Woodpeckers  are  peculiarly  dependent  upon  treea,  which  furnish 
them  food,  shelter,  and  cradles  for  their  young,  -No  binla  are  more 
highly  specialized  nor  more  perfectly  adapted  to  a  particular  mode 
of  life  than  are  most  woodpeckers  to  arboreal  existence.  Moreover, 
as  trees  are  important  to  woodpeckers,  so  are  these  birds  important 
to  trees.  Woodpeckers  benefit  trees  by  consuming  many  of  the  most 
destructive  forest  pests,  insects  lai-gely  inaccessible  to  other  birds. 
In  securing  these  insects,  however,  which  constitute  the  bulk  of  their 
food,  and  in  making  nests  and  shelter  cavities,  woodpeckers  have 
another  significant  economic  relation  to  trees,  for  tliey  remove  bark 
and  wood  from  both  dead  and  living  trees.  In  the  case  of  dead  trees 
little  or  no  harm  is  done.  When,  however,  they  make  excavations  in 
living  trees,  the  birds  destroy  more  or  less  of  the  cambium  layer, 
from  which  proceeds  the  growth  of  both  wood  and  bark.  Slight 
injuries  to  the  cambium  result  in  distorted  growth,  but  the  destruction 
of  large  areas  may  cause  death.  Since  trees  are  exceedingly  valuable 
to  man,  the  habits  of  birds  whose  relations  to  trees  are  so  vital  are 
of  much  economic  importance. 

It  ia  the  purpose  of  this  bulletin  to  examine  the  evidence  for  and 
agunst  woodpeckers  and  to  determine  their  status  according  to  the 
effect  of  their  habits  upon  trees  and  wood  products.  Injuries  by 
woodpeckers  are  treated  under  two  heads:  (1)  Damage  by  wood- 
peckers in  general;  (2)  injuries  due  almost  excliisively  to  the  tikree 
species  properly  known  as  sapauckers. 

DAMAOE  BT  WOODPECKEBS  UT  OEITEBAL. 

This  topic  may  be  divided  into  two  sections;  Damage  to  trees, 
and  damage  to  wooden  posts  and  structures. 

DAMAGE  TO  TREES. 

Primarily  the  work  of  woodpeckers  on  the  living  parts  of  trees  is 

injurious.     The  important  cambium  layer  is  injured  every  time  a 

nest  is  excavated  or  an  insect  dug  out.    To  what  extent  the  various 
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injuries  are  offset  by  beneficial  activities  of  the  birds  will  be  discussed 
later. 

BOLES   MADE   IK   DIOGINO  OUT  INSECTS. 

As  a  rule  the  holes  made  by  woodpeckers  when  digging  out  insects 
are  not  large,  and  there  is  every  reason  to  believe  that  most  of  them 
hea]  quickly  without  noticeably  disfiguring  the  exterior  of  the  trees. 
They  cause  distortion  and  staining  of  the  wood,  however,  as  do  all 
injuries  to  the  cambium.  These  defects  often  resemble  those  which 
result  from  sapgucker  work,  but  they  generally  occur  in  otherwise 
unsound  trees  and  are  much  less  numerous  and  important.  However, 
wounds  made  by  woodpeckers  when  digging  out  borers  deeply  buried 
in  the  wood,  by  reason  of  their  larger  size,  often  result  in  bleaching 
the  wood  (see  PI.  Ill,  fig.  6),  a  feature  rarely  obsorveti  in  connection 
with  the  smaller  sapsucker  -pecks. 

Our  two  largest  species  of  woodpeckers,  the  pileated  and  the 
ivory-billed,  dig  great  pits  or  furrows  in  living  trees  or  spht  off  lai^e 
chips.  Plate  III,  figures  1  to  5,  illustrates  large  wounds  made  by 
pileated  woodpeckers.  F.  M.  Chapman  says:  "I  have  seen  an  open- 
ing made  by  a  pileated  woodpecker  in  a  white-pino  tree  12  inches 
long,  4  inches  wide,  and  8  inches  deep,  through  perfectly  sound 
wood  to  reach  the  lar^'je  at  work  in  the  heart  of  the  tree." '  These 
large  woodpeckers  occasionally  riddle  trees  which  show  no  signs  of 
insect  attack,  but  this  is  so  unusual  as  not  to  warrant  hostility 
toward  these  fine  birds,  which  are  disappearing  only  too  rapidly  as 
man  encroaches  upon  their  domain. 

All  woodpeckers  chip  off  considerable  wood  from  dead  trees  and 
branches  to  secure  the  insects  therein.  In  spite  of  the  good  done 
by  destroying  these  insects,  in  some  countries  woodpeckers  are  held 
in  disrepute  because  they  reduce  the  quantity  of  firewood,  a  view 
not  likely  to  be  adopted  in  the  United  States. 

Indeed,  the  offices  of  woodpeckers  in  capturing  the  various  wood- 
boring  insects  may  be  hkened  to  those  of  the  surgeon  who  removes 
diseased  parts  from  the  human  body.  Not  only  do  we  deem  the 
suigeon's  achievement  praiseworthy,  but  we  pay  him  well  for  doing 
it.  We  should  maintain  the  same  attitude  toward  the  woodpeckers, 
surgeons  to  our  trees.  Practically  all  the  compensation  they  demand 
is  the  privilege  of  excavating  nests  and  sleeping  shelters  in  trees. 

EXCAVATION    OF    NEST    AND    SHELTER   CAVITIES. 

There  are  24  species  {and  several  subspecies)  of  woodpeckers  in 
the  United  States,  and  although  most  of  them  usually  select  dead 
stubs  or  limbs  or  partly  decayed  trees  in  which  to  make  their  nests, 

1  Chapman,  F.  U.,  Color  Key  to  N,  A.  Bltda,  p.  14S,  lUOa. 
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nearly  all  of  them  at  times  choose  hying  trees.  Some  use  hving 
trees  almost  exclusively  and  dig  a  new  hole  each  year;  others  occupy 
the  same  nest  year  after  year.  The  Williamson  sapsucker  is  one  of 
the  Bi>ecies  which  habitually  nest  in  hving  trees.  Joseph  Grinnell 
relates  that  in  the  San  Bernardino  Mountains  tamarack  or  lodge- 
pole  pines  {Pinua  murrayana)  are  selected  by  that  species  as  nest 
trees,  usually  old  ones  with  the  cord  dead  and  rotten  but  with  a  live 
shell.  In  one  tree  he  noted  a  series  of  47  holes  which  penetrated  the 
trunk  on  all  sides  up  to  about  35  feet.  Besides  these  there  were 
many  smaller  drillings.  When  once  selected  by  these  sapsuckers  a 
tree  is  doomed,  but  probably  not  more  than  1  tree  in  500  is  appro- 
priated by  the  birds." 

ATTACKS   or   TREE    ENEMIES   AIDED    BY    WOODPECKERS. 

Unhke  the  surgeons  of  the  human  body,  woodpeckers  neither  close 
the  wounds  th^  make  nor  apply  antiseptic  treatment,  but  leave 
the  cuts  open  to  infection.  Hence  an  opportunity  is  given  for  a  host 
of  enemies,  such  as  bacteria,  fun^,  and  insects,  to  enter  the  wound 
and  further  injure  the  tree.  Wliile  the  birds  are  at  fault  in  so  far  as 
they  create  conditions  allowing  tlie  inception  of  damage  by  these 
formidable  tree  enemies,  it  is  evident  that  blame  for  all  the  ensuing 
injury  can  not  be  placed  upon  them,  and  it  must  be  admitted  that 
insects,  fungi,  and  bacteria  do  immense  damage  with  which  wood- 
peckers are  in  no  way  connected.  It  should  not  be  overlooked, 
however,  that  old  woodpecker  holes  are  of  use  abo  to  many  friends 
of  trees,  as  they  furnish  nesting  sites  for  bluebirds,  titmice,  chickadees, 
and  other  insectivorous  birds.     .     i 


After  all,  however,  the  question  to  be  decided  in  regard  to  the 
injuries  incident  to  insect  hunting  and  nest  excavating  by  wood- 
peckers is:  Do  the  services  the  birds  render  in  destroying  the  enemies 
of  trees  outweigh  the  dam^e  they  inflict!  In  Bulletin  37  of  the 
Biological  Survey  it  is  shown  that  most  woodpeckers  destroy  vast 
numbers  of  the  worst  pests  of  trees,  many  of  which  are  inaccessible 
to  other  birds. 

This  service  by  no  means  exonerates  those  species  properly  called 
sapsuckers,  nor  does  it  free  from  blame  woodpeckers  which  attack 
structures  valuable  to  man.  It  does  mean,  however,  that  in  general 
we  can  safely  ignore  the  minor  injuries  committed  by  woodpeckers 
in  pursuance  of  their  natural  mode  of  life,  and  that  in  practically  all 
cases  (with  the  exceptions  noted)  woodpeckers  living  in  forests, 
groves,  or  orchards  do  a  great  deal  more  good  than  harm. 

1  Oflniwll,  lanph,  Univ.  CrUT.  Pub.  Zool.,  V,  M-M,  1*08. 
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DAUAOB  TO  WOODEN  POSTS  AJSTD  STBTTOTDUES. 

However,  when  woodpeckers  depart  from  their  norma]  activities 
and  inflict  injuries  in  no  wise  essential  to  securing  sufTicient  food  or 
proper  shelter,  we  are  not  bound  to  pass  over  the  offenses  so  lightly 
as  those  above  discussed.  Probably  the  most  serious  damage 
resulting  from  a  change  of  habits  is  the  hollowing  out  of  telephone 
poles  for  nest  or  shelter  cavities,  so  weakening  tliem  that  they  snap 
off  in  liigh  winds. 

DAMACIE   TO   TELEPHONE    AND  TELEGRAPH    POLES. 

The  red-headed  woodpecker  {MelaTierpes  ert/ihrocephalus)  in  some 
sections  commonly  chooses  telepJione  poles  as  nesting  sites.  Tlie 
Pennsylvania  Telephone  Co.,  of  Harrisburg,  reports  that  some  years 
ago  many  costly  poles  were  destroyed  by  this  species,  and  Mr.  Howard 
F.  Weiss,  of  the  Forest  Service,  states  that  1 10  out  of  268  white  cedar 
poles  along  a  southern  railway  were  bored  by  tliis  bird.  The  bird 
once  became  a  nuisance  to  the  Kansas  City  (Mo.)  Electric  Car  Co. 
by  drilling  the  poles  carrying  the  feed  cables.  A  man  employed 
to  kill  them  destroyed  19  in  one  day.' 

A  related  species,  the  golden-fronted  woodpecker  {Centurus  auri- 
frons),  does  similar  injury  in  Texas.  Mr.  H.  P.  Attwater  Says: 
"Here  their  favorite  nesting  sites  are  in  telegraph  poles,  and  there 
are  few  that  are  without  woodpecker  holes,  as  they  appear  to  make 
new  ones  every  year.  ...  A  line  running  out  of  San  Antonio  to  a 
ranch  9  miles  distant  was  almost  destroyed  by  these  birds.  They 
came  from  all  sides,  from  far  and  near,  and  made  fresh  holes  every 
year,  sometimes  as  many  as  five  or  six  in  a  single  pole.' 

Sennett  made  similar  observations  on  the  same  bird  in  the  Rio 
Grande  Valley.  He  says:  "The  square  Government  telegraph  poles 
are  its  favorite  nesting  place.  Tliere  is  hardly  a  pole  free  from  their 
holes,  and  in  one  I  counted  ten ;  probably  some  were  made  by  their 
only  relative  of  that  section,  Picus  scalaris,  Texas  woodpecker."' 

Farther  west  a  woodpecker,  probably  tlie  Gila  woodpecker  (Cen- 
turus  uropygialis),  lias  been  a  source  of  trouble  and  expense  to  the 
Southern  Pacific  Co.  for  several  years,  especially  along  the  200  miles 
of  road  between  Benson,  Ariz,,  and  Guaymas,  Mexico.  Mr.  C  T. 
Day,  assistant  superintendent  of  telegraph  on  the  Sonora  division  of 
this  railway,  says  that  between  Nogalcs  and  Guaymas,  Sonora,  a 
great  many  poles  have  been  lost  on  account  of  woodpeckers.     '  'We  are 

'  Bryant,  J.  A.,  Ospray,  L,  147.  Au(t.,  IKK. 

t  (tiiated  by  Heodlre.  ('..  Llle  n<s[«ri»i  of  N.  .\.  Blriln.  ri,  12.'>.  LR»&. 

>  Seanoll,  Uon,  II.,  Nawa  on  the  Omllholog]i  ot  the  Lowei  Hla  Uranda  o[  Texas.  Dull.  U.  S.  OttA.  and 
Oeog.  Survey  Tetr.,  IV,  39,  W.H. 


Dniitizc-ctyCoOgle 


DAMAGE   TO  POUB.  11 

DOW  changing  some  300  poles  on  this  account,"  he  writes.  The  poles 
injured  "are  round  cedar,  square  redwood,  and  also  round  creosoted 
poles;  the  latter  were  only  placed  within  the  line  witliin  the  last 
two  or  three  years.  The  square  poles  seem  to  suffer  the  most;  in 
many  cases  we  find  iive  or  six  holes  of  3  or  4  inches  in  diameter  in 
one  pole.  It  seems  to  be  the  object  of  the  woodpeckers  to  dig  into 
the  pole  for  insect  life,  which  the  pole  may  contain,  altliough  we 
find  places  where  they  have  made  nests.  The  lium  of  tlie  wires,  I 
think,  has  something  to  do  with  attracting  tlie  birds  to  the  poles, 
which  sound  they  take  to  be  insect  life  in  the  pole."  (Aug.  17,  1910.) 
Besides  tlie  species  already  mentioned,  the  following  are  known 
to  injure  telephone  poles  to  a  greater  or  less  degree:  Texan  wood- 
pecker {Dryobates  s.  bairdi),  St.  Lucas  woodpecker  (Dryobates  s. 
lucasanus),  Cahfornia  woodpecker  (Melanerpes  f.  bairdi),  red-bellied 
woodpecker  (Centums  carolimts),  yellow-shafted  flicker  {Oolaptes 
auratus),  and  red-shafted  flicker  (Colaptes  c.  eoUaris).  The  California 
woodpecker,  besides  making  nest  cavities,  perforates  the  entire  sur- 
face of  poles  with  small  holes  in  wliich  to  store  nuts.  (See  PI.  IV,  fig. 
1.)  However,  "decay  is  the  great  cause  of  destruction  of  poles.  It 
is  estimated  that  appn)xiniately  95  per  cent  are  destn)yed  by  this 
cause  and  only  5  per  cent  by  breakage  or  meolianical  abrasion."  ' 
How  mucli  of  the  breakage  is  duo  to  the  weakening  of  posts  by  wood- 
peckers is  unknown,  but  the  damage  is  nowhere  near  as  great  as  com- 
monly supposed.  Mr.  Howard  F.  Weiss,  of  tlie  Forest  Service,  dis- 
cusses the  effects  of  woodpecker  attack  on  poles,  in  the  Engineering 
News  of  February  23,  1911  (vol.  65,  No.  8,  p.  220),  fn>m  which  we 
quote  at  length: 

The  number  of  holes  in  eai'b  pole  may  vary  from  one  to  a  dozen  or  more,  although 
thene  larger  Dumbera  are  not  cominon.  The  size  of  the  hole  varies  from  about  )  to  3 
inches  diameter.  When  uaed  for  nesting  sites  the  bird^  may  hollow  out  a  pocket  6  to 
10  inches  in  diameter  and  a  foot  or  more  in  depth. 

The  question  of  interest  to  telephone  engineers  is  to  just  what  extent  uuch  poles  are 
weakened.  The  following  example  may  be  of  intereat.  It  has  been  found  from 
measurementa  on  two  hundred  and  fifty  30-foot  northern  whiten^edar  polee  that  their 
average  taper  ia  approximately  a»  tollow«; 

ClrcuintercnoD  DIvlanoe  from  butt 

(liwhasj.  (feet). 
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Aaaumiitg  tho  pole  as  a  cantilever,  loaded  at  one  eod,  it  in  found  that  it  may  be 
boUowed  to  the  extent  shown  in  the  figure  without  decreasing  its  strength.  The 
length  of  ordinate  between  shaded  area  iuid  right-hdnd  edge  of  the  diagram  represents 
the  thicknesB  of  ouWr  shell  which  must  he  nouad.     For  example,  at  10  feet  from 


the  ground  if  only  2  inches  of  the  O' 
aa  strong  as  though  it  were  solid. 


•r  shell  are  left,  the  pole  will  be  approximately 
This  grants  the  bird  permission  to  build  a  house 
about  6  inches  in  diameter.  The  higher  up  the 
pole  it  goee  the  larger  can  )>e  its  nest  without 
injury.  If,  however,  the  attack  is  lens  than  i 
feet  from  the  ground  the  pole  will  be  appre- 
ciably weakened. 

This  illustration  neglects  the  damage  done 
by  the  entrance  int«  the  pole,  or  the  »ubee- 
quent  decay  which  may  follow,  and  aasunics 
that  the  bird  builds  its  nest  exactly  in  the 
center— a  condition  not  always  found  in  fact. 
On  the  other  hand,  it  assumes  that  the  pole 
hat  a  uniform  moisture  per  cent  through- 
out its  length  and  that  the  outer  fibers  at  the 
ground  lino  are  perfectly  sound.  These  condi- 
tions seldom,  if  ever,  exist  in  practice,  at-  the 
pole,  particularly  if  it  has  been  act  for  a  year 
or  more,  always  contains  more  moisture  near 
the  ground  than  at  any  point  above  it,  and  the 
Bapwood  at  the  ground  is  invariably  more  or 
less  decayed.  Hence,  the  birds  could  peck 
evenlargerholesthan  those  shown  in  the  sketch 
^vithout  increasing  their  damage. 
The  engineering  department  of  the  American 
^  Telephone  &  Telegraph  Co.  made  a  few  teeta 
in  I9CS  near  Zanesville,  Ohio,  to  determine  the 
effect  of  woodpecker  attacks  upon  the  strength 
of  poles.  These  teals  were  made  by  fastening 
a  rope  around  tho  top  ot  the  pole  and  pulling 
with  a  hlork  and  tackle  to  which  a  dynamom- 
etor  was  attached.  In  9  cases  out  of  12  the  polos  broke  at  the  ground  line  and  not 
at  the  points  attacked  by  the  birds.  The  examples  in  the  accompanying  table  are 
typical. 


Radlu*  of  Pole,  Inches. 

Diagram  abow^Dfr  thp  extent  u>  wbkh  i 
can  b«  boDoH'ed  bf  birds  without  h 
clably  decreasing  Its  strength. 


Typical  ruuUa  of  tats  of  damaged  polo;  j 
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PoleNo-flSBO. 

Pole  No.  6325. 

Foh  No.  em. 

Cedar 

Length 

BfeetelnctKS 

2leetlllnrhea.... 

Ilool3lnetiw 

1,200  pounds 

G  I«ol  7  Inches 

3,000  pounds^ 
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After  pole  No.  6390  broke  as  above  ^own  it  wsa  t«eet  and  tested  aa  a  30-foot  pole, 
and  it  broke  at  the  new  ground  line  (40i  inches  circumference)  under  1,000  i>oundB 
corrected  load.  It  had  a  2}-inch  shell  at  break.  Estimated  breaking  weight  ae  a 
30-foot  pole,  2,500  pounds. 

Pole  No.  8325  was  sound  at  the  ground  and  set  in  wet  rock  hole,  with  about  10  inches 
of  clay  on  top.  At  3,000  pounds,  actual  reading,  the  dynamometer  slipped.  The 
load  wae  applied  for  300  pounds  more,  when  the  rope  broke  and  test  was  abandoned. 

Pole  No.  A372,  at  1,100  pounds,  coR«cted  load,  gave  way  at  ground,  but  did  not 
quite  break  ofi.  There  were  10  woodpecker  holes  between  15  and  20  feet  above 
ground,  as  follows: 

13  feet  above  ground 3  by  3  inches,  4  inches  deep. 

17  feet  above  ground 3  by  3  inches,  5  inches  deep. 

18  feet  above  ground 3  by  3  inches,  3  inches  deep. 

19  feet  above  ground 3  by  3  inches,  5  inches  deep. 

At  fifth  gain,  30-inch  circumference,  6  smaller  holes. 

It  appears,  therefore,  that  the  attack  of  poles  by  these  birds  is  not  as  serious  as  one 
would  be  prone  to  believe,  and,  taking  into  account  the  great  good  that  they  do  in 
eating  insects,  the  destruction  of  our  feathered  friends  can  by  no  means  be  justified 
by  the  injury  they  do  to  pole-line  construction. 

DAMAGE   TO   FENCES    AND   BUILDINQS. 

The  downy,  hairy,  Texas,  Califoirua,  aad  red-headed  woodpeck- 
ers and  both  the  yellow-shafted  and  the  red-ahafted  flicker  are 
known  to  excavate  holes  in  fence  and  gate  posts,  but  the  loss  is  much 
lees  than  in  case  of  telephoae  poles.  Indeed,  it  is  probable  that  in 
most  cases  where  woodpeckers  nest  in  fence  posts  about  yards  and 
farms  the  owner  is  glad  to  have  them  there  because  of  the  number 
of  insects  they  destroy.  To  say  the  least,  it  would  be  an  advaatage 
to  have  them  nest  in  fence  posts  rather  than  orchard  trees,  forinstance, 
and  they  would  still  visit  the  trees  to  glean  insects. 

As  woodpeckers  excavate  poles  and  fence  posts,  it  is  not  surprising 
that  they  attack  other  wooden  structures.  The  usual  type  of  injury 
of  tliJs  class  is  drilling  holes  into  cornices  or  under  eaves  of  houses  or 
piercing  the  walls  of  bams  and  sheds. 

Buildings  that  are  unoccupied  most  of  the  time,  as  schoolhouses 
and  churches,  are  frequently  defaced,  church  towers  or  steeples  being 
favorite  points  of  attack.  The  red-headed  woodpecker  is  an  old 
offender  in  this  respect,  and  a  case  is  recorded  '  where  in  one  season 
22  of  these  birds  were  killed  one  after  another  while  attempting  to 
make  a  nest  in  a  church  steeple.  During  the  caretaker's  absence  a 
pair  finally  completed  a  nest  and  reared  their  young.  The  red-bellied 
woodpecker  also  sometimes  makes  holes  in  houses,  hut  the  flickers — 
the  yellow-shafted  in  the  East  and  the  red-shafted  in  the  West — are 
the  woodpeckers  that  show  the  strongest  predilection  for  boring  into 
buildings.  Often  many  holes  are  made  in  the  same  wall,  (PI.  V,  fig.  1 .) 
Apparently  the  birds  learn  little  by  experience,  but  keep  on  drilling 
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openings  into  large  cavitiea  unsuited  for  eitlier  nests  or  shelter. 
When  occupied  houses  are  attacked,  the  loud  calls  and  r&cket  made 
by  the  birds,  especially  in  the  early  morning,  are  very  annoying  to 
tlie  inmates. 

The  California  woodpecker  {MeJanerpes  f.  bairdi),  besides  making 
holes  in  houses  for  nests  or  sleeping  quarters,  also  pet-ka  in  cornices 
a  multitude  of  small  holes,  wherein  acoms  are  wedged.  The  bird 
UKually  stores  the  mast  in  ilead  limbs  of  trees,  but  when  acorns  abound 
near  buildinga  it  naturally  takes  advantage  of  the  large  exposed  sur- 
face of  dead  wood  as  exactly  suited  to  its  purposes.  Tliis  hoarding 
instinct  undoubtedly  has  for  its  basis  tlie  provision  of  food  for  future 
use,  but  the  woodpeckers  store  up  immense  quantities  of  acoms 
which  they  never  eat,  most  of  wliich  fall  to  the  lot  of  the  squirrels  and 
jays. 

II.  W.  Henshaw  found  the  California  woodpecker  making  much 
use  of  buildings  for  storage  purposes  near  Ukdah,  Mendocino  County, 
Cal.  He  was  informed  that  one  schoolhouse  (PI.  IV,  fig.  2)  was  so 
much  injured  in  a  season  or  two  that  it  was  replaced  by  a  new  build- 
ing in  preference  to  making  tlie  necessary  repairs. 

FBBVBNIION  OP  DAMAGE  B7  VOODPBCKEBB. 

The  prevention  of  damage  by  woodpeckers  (except  sapsuckers) 
rarely  necessitates  destruction  of  the  birds.  Moreover,  woodpeckers 
are  so  valuable  as  conservators  of  trees  that  tlie  public  should  not  be 
deprived  of  their  services. 

It  has  been  claimed  that  creosote  insures  tel^raph  poles  against 
tlie  attacks  of  wootljieckers,  but  Mr.  Weiss  presents  evidence  to  the 
contrary  in  the  paper  previously  quoted  from  (pp.  11-13),  and  Mr. 
C^  T-  Day  says  concenung  results  in  Sonora: 

Some  of  the  creosiileil  polen  about  9  or  10  incht'H  in  diameter  have  been  picked, 
leaving  an  ou(»<i<]c  Kh(>l1.  In  two  or  three  iimtauces  the  linefinco  have  found  the 
inside  of  poleH  enlirely  calcn  away  .  .  .  and  found  birds'  dchIh  infide.  It  is  a  com- 
mon expreBsion  wilJi  the  linetimen  that  the  woodiieckerH  got  lal  on  t^reoeote.  We 
tried  spraying  with  carbolic  a<:iil  in  plaifH  where  their  holeti  were  just  begun,  but  so 
fat  we  have  been  unable  to  nolii-e  any  difTerence.  We  are  now  HubHtituting  a  Texaa 
pine  i>ole,  bumeliKcd,  with  a  creomiled  butt,  which  \e  claimed  lo  bo  so  much  harder 
than  <-reosote  that  birds  will  have  considerable  difficully  in  getting  into  it.  We  have 
Bome  200  poles  up,  but  as  yel  they  do  not  show  any  marks. 

The  results  of  oxpcrimeulK  of  tliis  kind  will  be  awaited  with  inter- 
est. It  will  be  fortunate,  in<leed,  if  some  one  or  other  of  the  preserva- 
tive treatments  which  are  applied  to  nearly  all  poles  now  being  set  is 
founii  to  protect  them  from  woodpeckers.  As  telegraph  poles  are 
usually  perforated  by  woodjieckers  for  the  purpose  of  securing  nesting 
sites,  the  providing  of  ne^t  boxes  may  prove  a  comparatively  cheap 
and  easy  solution  of  the  difficulty.     If  nest  boxes  be  supplied  and 
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NEST    BOXES. 


utilized  by  the  birds,  the  poles  should  be  reasonably  exempt  from 
attack.  Those  suitable  for  woodpeckers  (similar  to  that  illustrated 
by  figs.  1  and  2)  cost  25  cents  each  in  lots  of  20  or  more.  They  may 
be  used  to  protect  trees,  fence  posts,  and  buildings,  as  well  as  telegraph 
and  telephone  poles. 

AxnoDg  native  species  flickers  and  tlie  golden-fronted  and  red- 
headed, woodpeckers  have  been  known  to  use  nest  boxes,  but  few 
trials  of  tliem  have  been  made  in  the  United  States.     However,  such 


Fro.  1.— Homemnde 
aestboxCorwood- 
peelters. 


Flo.2.— Longlliidl- 
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boi  shown  in  flg- 


experimenta  have  proved  very  successful  in  Europe,  as  the  following 
account  of  tlieir  utility  in  Germany,  where  tliey  liave  been  employed 
extensively,  shows: 

Wherever  these  nesting  boxes  liave  been  liiing  up.  great  BUCceBB  has  liceti  ()ie  result. 
All  the  breeders  in  hiiles  .  .  .  have  inhabited  Iheni.  .  .  ,  Ninety  per  <enl  of  the 
2,000  boxes  in  the  wood  at  Kaniuierforet  .  ,  ,  and  nearly  all  of  the  Secbach  and  of 
the  2.100  near  Cassel  were  occupied.  .  .  .  The  Prussian  board  c.f  agriculture  has 
caused  extensive  experiments  Ui  be  made  with  theee  boxes,  with  excellent  results. 
Ol  the  9,300  boxes  hung  iip  by  the  Government  in  the  State  and  communal  woods  of 
the  Orand  Duchy  of  Hcase,  70  to  80  per  cent  were  used  Ihe  first  year,  and  all  have 
been  inhabited  this  year  (1907).' 

1  HeiBemBDD.  It.,  How  lo  Atiruct  and  Protwt  Wild  Rtrda,  pp.  4S-4ti.  IIWs. 


16  WOODPECKERS  IN   RELATION   TO  TREES. 

It  is  Bometimes  practicable  to  prevent  damage  by  woodpeckers  by 
covering  objects  with  tin.  This  does  not  apply  to  buildings,  of  course, 
and  when  injury  continues  despite  nest  boxes  and  other  protective 
devices  more  strenuous  action  is  permissible.  Do  not  try  to  kill  the 
offenders  by  putting  out  poisoned  food  or  water,  for  you  will  kill 
more  friends  than  enemies.  Some  States  properly  permit  the  shoot- 
ing of  birds  by  the  owners  of  premises  tliat  .are  manifestly  being 
damaged.  Shooting  should  be  allowed  only  when  actual  damage  is 
being  done  and  then  only  under  supervision  of  a  proper  authority. 

DAMAGE   BT  SAPSVCKEKS. 
DIBTBIBtrnON  ASH  HABITS  OF  BAVSUCKERB. 

Many  woodpeckers  are  commonly  termed  sapsuckers,  but  there 
are  only  three  species  properly  so  called :  The  yellow-bellied  sapsucker 
(Sphyrapicua  variiig)  (PI.  I),  tlie  red-breasted  sapsucker  (Sphyrapicua 
ruber)  (PI.  I),  and  the  Williamson  sapsucker  (Sphyrapicus  thyroideua) 
(PI.  II).  The  yellow-beUied  sapsucker  (known  also  as  red-throated 
sapsucker,  squealing  woodpecker,  and  whining  woodpecker)  together 
with  its  western  form,  the  red-naped  sapsucker  (Spkyrapicus  varius 
nuchalis),  ranges  over  practically  the  whole  of  North  America  up  to  60° 
north  latitude,  breeding  from  tlie  northern  limits  of  tlie  range  south  to 
Massachusetts,  Indiana,  Colorado,  and  throughout  the  Rocky  Moun- 
tain region,  and  migrating  over  the  remainder  of  tlie  continent  as 
far  as  the  West  Indies  and  Central  America.  It  sometimes  winters 
as  far  north  as  the  southern  boundary  of  the  breeding  area.  The 
red-breasted  sapsucker,  locally  called  the  red-headed  woodpecker, 
nests  from  northern  Lower  California  through  the  Sierra  and  Cascade 
Mountain  Banges  to  soutliem  Alaska,  withdrawing  in  winter  to  that 
part  of  its  range  south  of  middle  California.  The  Williamson  sap- 
sucker, the  male  of  which  was  long  known  as  the  black-breasted  and 
the  female  as  the  brown-headed  woodpecker,  occupies  in  summer  the 
higher  parts  of  the  country  from  the  eastern  slopes  of  the  Rocky 
Mountains  to  the  Pacific  coast,  from  Arizona  and  New  Mexico  to 
southern  British  Columbia,  and  winters  from  Texas  and  southern 
California  south  through  the  greater  part  of  Mexico. 

The  sapsuckers  are  a  distinctly  marked  group  of  wooilpeckers  and 
are  held  by  some  authorities  to  constitute  a  separate  subfamily. 
Most  woodpeckers  have  long  tongues  which  can  be  thrust  far  out  of 
the  beak  and  which'  are  armed  at  the  tip  with  backward  projecting 
spines  (fig.  3),  enabling  the  birds  to  secure  their  insect  prey  although 
deeply  buried  in  wood.  The  sapsuckers,  on  the  contrary,  have  short, 
practically  nonextensible  tongues,  furnished  with  a  fringe  of  stiff 
hairs  (fig.  4),  not  adapted  to  the  capture  of  wood-boring  insects. 
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Work  of  Pileated  woodpecker;  Bleached  Walnut  Wood. 

(1,  Hole  mode  In  canoe  (.vdftr  I  Tlruo  pliralai  bypllcatetlwoodpt'Clierln  scaroh  of  insecla.    2,  Heiilcil 
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Work  of  Flicker  and  Sapsuckers. 

Ickcr  In  ranch  bullcKniw  near  Hay  wanlK,  ml.    1,  Typo  o(  mwiurker  worl 
■■■ "   ■  ■  rRtdYi'mcallybj-conlln 


(vin*.i(u),  holiii  enUrgtd    .,  __ 

complete  barking;  fi.<in  pilch  pinu,  troe  killed.] 


-.zict,  Google 


ubjGoOgIc 


HABITS  OF  BAFSUCKEBS.  17 

Iti  keeping  witli  tJieir  peculiarities  of  structure,  these  brush- 
tongued  woodpeckers  liave  peculiar  food  habits.  They  are  the  true 
sapsucking  and  cambium-eating  species.  They  girdle  and  kill  many 
trees,  eitlier  by  destroying  extensive  areas  of  the  cambium  or  more 
commonly  by  removing  many  small  pieces  in  such  a  way  as  to  sever 
most  if  not  all  tlie  channels  carrying  the  elaborated  sap  from  which 
both  wood  and  bark  are  formed. 

The  three  species  are  probably  equally  to  blame.  While  it  has 
been  asserted  that  the  red-breasted  and  Williamson  sapsuckers  harm 
trees  less  than  the  yellow-bellied,  these  statements  are  probably 
founded  on  in- 
sufficient infor- 
mation. There 
is  a  dearth  of 

data  respecting     fio.  3.— spiny  tmgua  oi 
the    habits    of  '""^ 

these  two  woodpeckers,  but  similarity  of  structure  and  the  evidence 
of  Btomacli  examinations  indicate  tliat  tlie  three  8}>ecies  of  sapsuckers 
are  much  alike  in  their  cambium-eating  habits  and  hence  all  three  are 
injurious  to  trees.  The  Williamson  sapsucker,  however,  is  strictly  an 
inliabitant  of  pine  forests  and  aspen  groves  at  considerable  elevations, 
and  tlierefore  under  present  conditions  is  not  Ukely  to  injure  trees  of 
great  value  to  man. 

Stomach  examinatiens  show  that  the  red-breasted  sapsucker  con- 
sumes enough  cambium  and  bast  to  average  12.16  per  cent  of  its 
food.  The  same  food  constitutes  12,55  per  cent  of  the  stomach  con- 
tents of  the  Williamson  sap- 
suckers examined  and  16.71 
pcrcentof  theyellow-bellied 
woodpecker's  diet,  an  aver- 
age amount  for  the  three  of 
13.8  per  cent.  It  must  be 
noted  also  that  cambium  is  a  very  delicate,  perishable  material,  at 
certain  times  no  more  than  a  jelly,  and  thus  never  receives  a  percent- 
age valuation  in  examinations  of  long-preserved  atoraacha  correspond- 
ing to  its  bulk  when  first  swallowed.  Neither  do  we  got  any  record 
of  the  sap  consumed  by  these  birds,  and  they  are  inordinate  tipplers.' 
Hence  the  value  of  the  pereentages  cited  lies  not  so  much  in  their 
accuracy  as  to  the  quantity  of  cambium  eaten  as  in  the  fact  that  they 
indicate  a  ateady  conaumption  of  this  important  aubstance.     There 
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18  WOODPECKEBS  IN  FELATION  TO  TBEEB. 

is  no  doubt  that  cambium,  bast,  and  sap  are  depended  upon  by  sap- 
suckers  as  staple  diet. 

The  results  of  sapsucker  attacks  on  trees  are  so  uniform  and  char- 
acteristic as  to  be  distinguished  easily  from  the  work  of  other  wood- 
peckers. Sapsucker  holes  are  drilled  clear  through  the  bark  and 
cambium  and  often  into  the  wood.  They  vary  in  outline  from  cir- 
cular to  squarish  elliptical,  in  the  latter  case  usually  having  the 
longer  diameter  across  the  limb  or  trunk.  Generally  they  are  ar- 
ranged in  nngs  or  partial  rings  around  the  trunk,  but  they  often  fail 
into  vertical  series.  Deeply-cut  holes  arranged  with  such  regularity 
are  made  only  by  sapsuckers. 

After  the  original  pattern  of  holes  is  completed,  the  sapsuckers 
often  continue  their  work,  taking  out  the  bark  between  holes  imtil 
sometimes  large  areas  are  cleanly  removed.  Tliis  often  occurs  on 
small  limbs  or  trunks,  where  long  strips  of  bark  up  and  down  the 
tree  are  removed,  leaving  narrow  strings  between.  This  effect  is^also 
produced  by  continually  enlarging  single  punctures  by  excavating  at 
the  upper  end  (PI.  V,  fig.  4),  which  is  done  to  secure  fresh  inner  bark 
and  a  constant  supply  of  sap.  Occasionally,  after  a  tree  has  been 
checkered  or  grooved  after  the  above-described  systematic  methods, 
it  may  be  barked  iiKliscriminateiy,  leaving  only  ragged  patches  of 
bark.  (PI.  V,  fig.  5.)  Even  in  such  cases,  however,  traces  of  the 
regularly  arranged  punctures  are  likely  to  remain,  and  there  is  no 
dilliculty  in  recognizing  the  work  as  that  of  sapsuckers.  for  no  other 
woodpecker  makes  anything  Hke  it  on  sound,  living  trees. 

All  holes,  grooves,  or  irregular  openings  made  by  sapsuckers 
penetrate  at  least  to  the  outermost  layer  of  sapwood  or  nongrowing 
part  of  the  tree.  This  results  in  the  removal  of  the  exterior  rough 
bark,  the  delicate  inner  bark  or  bast,  and  tlie  cambium.  Since  the 
elaborated  sap  (upon  which  the  growth  of  trees  depends)  is  conveyed 
and  stored  in  these  layers,  it  is  evident  that  sapsuckers  attack  the 
trees  in  a  vital  part.  Each  ring  of  punctures  severs  at  its  particular 
level  part  of  the  sap-carrying  vessels,  another  ring  made  above 
destroys  others,  and  so  the  process  continues  until  in  extreme  cases 
circulation  of  elaborated  sap  stops  and  the  tree  dies.  When  the 
injury  to  the  vital  tissues  is  not  carried  so  far,  only  a  limb  here  and 
there  may  die,  or  the  tree  may  only  have  its  vitality  lowered  for  a 
few  years.     If  the  attacks  cease,  it  may  completely  recover. 


Recovery,  however,  does  not  mean  that  the  tree  has  escaped  per- 
manent injury.  Patches  of  cambium  of  varying  size  may  be  killed. 
Growth  ceases  at  these  points  and  the  dead  and  discolored  areas  are 
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finally  covered  by  wood  and  bark.  Until  this  process  is  completed, 
the  tree  is  disfigured  by  pits  with  dead  bark  and  wood  at  the  bottom, 
and  oven  when  completely  healed,  the  spot  remains  a  source  of  weak- 
ness. In  fact,  all  sapsucker  pecking  is  followed  by  more  or  leas 
rotting  and  consequent  weakening  of  the  wood,  and  renders  trees 
more  liable  to  be  broken  by  the  wind  or  other  causes. 

Sapsucker  injuries  usually  stimulate  growth  of  the  wood  layers  at 
tlio  points  attacked,  so  that  they  become  much  thicker  than  usual. 
This  results  in  a  alight  swelling  of  the  bark,  and  when  the  birds  reopen 
the  old  wounds  year  after  year,  as  they  habitually  do,  aiiccoeding 
wood  layers  make  excess  growth  and  in 
time  shelfUke  girdles  develop.     On  trees 
having  thin,   flexible,  rapidly  growing 
bark,  the  swollen  girdles  are  smoothly 
covered  and  rounded  (fig,  5;  PI.  IV,  fig, 
3),  but  on  trees  having  thick,  brittle,  or 
atifT  bark,  the  bark  breaks  and  a  gaping 
furrow  is  formed  at  the  summit  of  the 
swelling  (PI.  MI,  figs.  2  and  3;  PI.  VIII, 
fig,  1 ;  PI.  IX,  fig.  2 ;  Pi.  X,  fig,  1).     Some 
trees  are  remarkably  deformed  by  such 
protruding  girdles  (fig.  5.) 

Buds  are  apt  to  start  from  the  edges 
of  holes  drilled  by  sapsuckers  and  form 
twigs  or  small  branches.  Such  shoots 
have  been  noted  on  honey  locusts  and 
83'camores,  and  in  some  trees,  such  as 
willows  and  elms,  which  are  prone  to 
produce  adventitious  buds,  they  arise 
from  sapsucker  injuries  in  such  numbers 
as  to  materially  dis%ure  the  trees. 

The  bark  may  be  otherwise  disfigured, 
as   by  exudations   of  gum   or  by   pitch      Fio.5.-3ap>i.cLnwork  or.  honey  locust 
streama,  or  sapsucker  mjury  may  be  fol-       dies,   specimen  is  is  inches  id  duuneipr. 
lowed  by  fungus  attack,  as  in  certain 

pines.  Spores  of  Peridermium  cereirum  sometimes  reach  the  wood 
tlirough  sapsucker  punctures  and  cause  knotty  gall-like  outgrowths 
which  greatly  disfigure  the  trees. 

The  wood  also  is  often  distorted  and  discolored  in  audi  a  way  as  to 
destroy  its  commercial  value.  Tliis  phase  of  damage  by  sapsuckers 
is  exceedingly  important  and  will  be  made  tlie  subject  of  a  separate 
section  of  the  bulletin. 
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BFFBOTB  OF  SAPSITCEBIl  WO&E  ON  THE  HEALTH  OF  TESE8. 

Bendire  says:  "In  certain  localities,  as  where  apple  orchards  are 
abundant,  it  [the  yellow-bellied  sapsucker]  becomes  a  nuisance,  and 
materially  injures  and  eventually  kills  many  such  trees."'  In  the 
State  of  Washington  whole  orchards  of  young  apple  trees  have  been 
destroyed  by  sapsuckers,  either  by  the  western  form  of  the  yellow- 
bellied  woodpecker  or  by  tiie  red-breasted  sapsucker.  The  latter 
species  injures  other  trees  also,  as  related  by  Ellwoo^  Cooper,  of  Santa 
Barbara,  Cal.     He  says: 

There  were  no  trees  kOled  outright  at  the  time  the  aapsucken  were  eo  bad,  but 
m&ny  of  them  ceased  to  be  useful  as  fruit  bcarerB.  Some  apple  trees  died  bark  at  the 
top  and  did  not  thrive,  bo  tliat  I  cut  them  down  ob  useles,  alao  a  few  English  walnut 
trees.  The  orange  trees  had  my  special  attention,  I  used  the  knife,  cutting  out  the 
injured  place,  covered  the  wood  with  grafting  wax,  and  had  the  bark  heal  over.  The 
trees  are  living  now  and  thriving.  I  have  a  few  blue  gums  {Eurahjptvt  globuha)  that 
show  injury  at  this  time.  I  consider  the  birds  a  pest.  There  were  many  other  trees 
injured.  1  hired  a  boy  to  shoot  the  red-headed  wimdpeckers  [i.  e.,  the  red-breasted 
eapmickers]  and  intend  to  do  bo  the  coming  spring.     (Jan.  22  and  Feb.  S,  1909.) 

B.  Horsford,  of  Springfield,  Mass.,  writes  as  follows  concerning  the 
yellow-bellied  sapsucker: 

I  have  seen  the  white  birch  cut  off,  ot  rather  broken  off,  20  feet  from  the  ground  in 
more  casea  than  I  can  number-  all  hie  work.  I  have  seen  the  yellow  birch  deslioyed 
in  the  eame  manner — branches  of  the  tree  cut  off,  shriveled  branohce  struggling  for 
life,  but  dying.  I  have  seen  a  tree  girdled  with  apols  20  feet  from  Ihe  ground,  then 
again  a  tew  feet  lower,  then  helc)w  that,  repeating  the  process  to  the  roots,  leaving  a. 
dead  and  dry  section  above  each  belt.  I  have  seen  the  white  pine  destroyed  in  the 
same  way.  ...  I  liave  seen  an  elm  tree  18  inches  in  diameter,  whose  trunk  of  12 
feet  wae  spotted  with  "gimlet  holes"  .  ,  .  where  for  10  summers  past  I  have  shot  the 
peat  and  thereby  saved  the  tree.  .  .  .  Where  the  bird  breeds,  whole  orchards  are 
severely  injured,  if  not  destroyed.  .  .  .  The  leaves  fade  and  the  fruit  withera  on 
the  stem  or  falls  to  the  ground.  Perhaps  not  half  the  apple  trees  attacked  are  killed 
outright,  but  the  birch  tree  invariably  dies.' 

Even  forest  trees  are  not  immune  from  injury  by  sapsuckers. 
Prof.  W.  W.  Cooke,  of  the  Biological  Survey,  states  that  near  Lake 
Itasca,  in  northern  Minnesota,  where  the  birds  breed,  the  yellow- 
bellied  is  the  most  common  woodpecker.  It  does  much  mischief 
among  forest  trees,  killing  many  great  poplars  by  its  girdles. 

Mr.  A.  W.  Butler  says: 

It  knows  when  sugar  making  Iiegins.  ...  I  have  found  their  borings,  from  which 
eap  was  flowing,  February  19,  1896.  Through  March  and  April  they  continue  their 
work.  ...  In  fall  when  they  come  to  us  they  resume  their  work  of  piercing  the 
bark  of  maple,  apple,  and  other  trees.  ...  I  have  found  their  fresh  work  on  young 
apple  trees,  never  before  pierced,  as  late  as  November  19,  1895.  Pine  trees  are  also 
girdled,  chiefly,  however,  through  the  winter,  tor  among  them  the  sapsucker  spends 
hie  winter,  and  about  lawns  where  pinea  and  maples  grow  tt^ther  they  are  moat  com- 
monly found  at  that  season.     By  spring  they  have  removed  most  of  the  bark  scales 

1  Bendire,  C,  Lite  Ulstorien  ol  H.  A,  Blnb,  II,  S*-S5, 188$.        ■  Forost  nod  Siream,  XX,  121,  ISsa. 
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from  the  pine,  and  it  then  appesre  quite  dean.  The  resin  flows  from  the  wounds  the 
bird  has  made  and  forma  milky  streaks  and  gummy  exoresceDces  later  in  the  season 
which  look  unsightly.  .  .  .  The  pines  are  weakened,  their  tops  girdled  until  they 
become  bent  and  even  blown  off  by  'the  wind.  Apple  treea  and  choice  maples  are 
seriously  damaged.  ...  I  have  counted  six  of  these  birds  at  one  time  on  a  dozen 
sugar  maplee  in  front  of  one  lot  in  my  own  town,  and  have  seen  the  sap  flow  in  a  stream.' 
Dr.  p.  R.  Hoy  pves  evidence  of  damage  by  yellow-bellied  sap- 
suckers.    In  1865  he  wrote  as  follows: 

They  .  .*  .  energetically  attack  the  maple,  mountain  ash,  pine,  spruce,  pear,  apple, 
plum,  cherry,  peach,  and  silver  poplar,  .  .  .  iron wiiod,  wild  cherry,  and  baaswood. 
...  It  is  during  the  autumnal  visit  that  they  do  the  greatest  damage;  for  in  spring, 
when  the  vital  forces  of  vegetation  are  imuHually  active,,  the  tree  recovers  more  cer- 
tainly from  the  wounds  inflicfed,  while  in  the  fall,  vegetable  life  being  lees  active,  the 
Bep(a  iMitween  the  punctures  are  more  likely  to  dry,  leaving  the  tree  dead  iir  crippled 
for  lite.  The  sapsuckers  attack  the  most  thrifty  trees,  but  after  they  have  suffered  a 
si^e  from  these  sapsiickera,  they  are  thrifty  no  more.  If  not  killed,  they  are  so  stunted 
that  (hey  fall  an  easy  prey  to  the  l>ark  lice, .  .  .  for  when  an  orchard  tree  is  enfeebled 
fromanycause.barkliceareBure  to  finish  thework.  .  .  .  Thedamagedonehy  these 
birds  to  orchards  and  ornamental  grounds  is  considerable,  second  oidy  to  that  of  the 
bark  louse.  There  is  not  a  guden  or  orchard  of  anysize  in  the  vicinity  of  Bacine  [^'is.] 
that  has  not  lost  trees  killed  by  the  sapsucker.* 

The  instances  above  cited  are  sufficient  to  show  that  sapsuckeis 
materially  injure  or  even  kill  many  trees  of  a  wide  variety  of  species. 
Subjoined  are  lists  of  the  trees  attacked  by  tlie  tliree  species  of  sap- 
suckers  as  complete  as  present  information  permits. 

TREES  ATTACKED  BY.  THE  YELLOW-BELLIED  SAPSUCKER. 

(SpAyropicw*  vantu.) 

In  these  lists  field  notes  on  <lamage  to  certain  trees  are  given,  with 
locality  and  name  of  observer.  The  writer  is  responsible  for  cita- 
tions with  localities  only  (most  of  which  are  vouched  for  by  specimens 
in  the  Biological  Survey),  for  unsigned  field  notes,  and  for  records  of 
specimens  in  museums.  The  following  abbreviations  are  used:  A.  A., 
Arnold  Arboretum;  A.  M.,  American  Museum  of  Natural  History; 
F.,  Field  Museum  of  Natural  History;  H.,  Hopkins  collection.  These 
symbols  are  accompanied  by  the  numbers  of  the  specimens  in  these 
wood  collections.  Notes  from  published  sources  are  followed  by  the 
name  of  the  author,  and  the  bibliography  following  the  lists  supplies 
the  complete  references.  The  exception  is  a  paper  read  by  Dr.  A.  D. 
Hopkins  before  the  Biological  Society  of  Washington,  which,  although 
unpublished,  is  inserted  in  the  bibliography.  We  are  under  the 
greatest  obligations  to  Dr.  Hopkins,  who  has  furnished  a  vast  amount 
of  valuable  data  on  sapsucker  work.  The  scientific  names  of  the  trees 
agree  in  the  main  with  those  of  Britton's  North  American  Trees.* 


1  Imlluu  Depl.  Qeot,  Auiusl  nsport2l{fui 
'  Trans.  lU.  State  Aitr.  Soc.,  V,  73H,  ISflS. 
•  BritloD,  N.  L.,  New  Y<vh,  tMU,  pp.  SM. 
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Names  of  familiee  and  the  statistics  as  to  the  number  of  species  in 
them  are  from  the  same  book. 

Includei]  in  this  hst  are  the  names  of  many  trees  attacked  by  sap- 
suckeis,  but  by  which  of  the  three  species  is  not  known.  In  view 
of  the  immense  range  of  the  yellow-bellied  sapsucker,  probably  all 
these  trees  are  at  some  time  or  other  punctured  by  this  species. 
Many  of  them  are  undoubtedly  attacked  by  one  of  the  other  species, 
especially  in  the  West  by  the  red-breasted  sapsucker. 

The  information  concerning  sapsucker  attack  on  trees  of  various 
families  is  summarized  for  each  family  before  presenting  the  evi- 
dence relating  to  the  individual  species.  Following  the  family  sum- 
maries are  lists  of  all  the  species  attacked,  with  detailed  accounts 
of  the  species  notably  injured. 

The  yellow-bellied  sapsucker,  in  addition  to  attacking  trees,  abo 
works  upon  several  vines.  Sometimes  a  vine  is  riddled  while  the 
tree  whicli  supports  it  is  untouched.  The  vines  upon  which  punc- 
tures have  been  noted  are: 

Dutchman's  pipe  (Ariatohchia  macrophyUa). — West  Virginia  (F.), 
Abbeville,  La. 

Poison  ivy  (RJiua  toxicodendron). — This  vine  is  abundantly 
puncture(i  by  sapsuckers  and  sometimes  partly  or  entirely  killed, 
as  at  Longbridge,  La. 

Rattan  vine  (Berchemia  volubUis). — Abbeville,  La, 

Frost  grape  (Vitis  vulpiiia).—honghniige  and  Abbeville,  La. 

Virginia  creeper  {Psedera  quinquefolia). — Flummers  Island,  Md. 

Trumpet  creeper  (Tecoma  radicans). — Cottonport  and  Abbe- 
ville, La. 

These  6  species  of  vines  belong  to  5  families,  2  of  which  are  not 
otherwise  represented  in  the  list. 

the  maidenhair  trees  (qinkgoacbjs). 

This  family  contains  only  a  single  species,  a  native  of  Japan,  which 
is  commonly  cultivjited  for  ornament  in  the  United  States.  It  is 
vigorously  attacked  by  sapsuckers,  but  so  far  as  known  it  is  not 
materially  defaced. 

Maidenhair  tree  {Ginkgo  biloha). — Along  the  central  avenue  of 
the  Agricultural  Department  grounds  in  Wasiiington  ore  76  trees  of 
this  species,  of  which  20,  or  38  per  cent,  have  been  pecked  by  the 
yellow-bellied  sapsucker.  Some  of  the  trees  show  numerous  punc- 
tures, and  in  a  few  cases  swollen  girdles  have  resulted.  One  tree  which 
divides  into  ten  main  tnmks  is  closely  punctured  all  over.  The 
trees  are  disfigured,  but  as  they  are  not  especially  prized  for  beauty 
of  trunk,  the  blemishes  are  not  serious. 
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Four  arborescent  species  of  this  family  occur  in  the  United  States, 
and  three  of  them  are  known  to  be  attacked  by  sapsuckers.  These 
trees  are  little  used  for  ornament,  and  as  yet  we  have  no  evidence 
that  sapsucker  attacks  have  weakened  or  killed  any  of  them. 


FLOBroA  TEW  {Taxusfioridana). — Bristol,  Fla.  (A.  A.  and  A.  M. 
411). 

Stinking  cedak  {Tumion  taxifolium). — River  Junction,  Fla. 
(A.A.  and  A.M.  414.) 

California  nutmeq  (Tumum  califomicum). — California  (A.  A. 
and  A.  M.  413). 

THE   CONE-BEARING  TREES    (pINACEjE). 

This  iai^e  and  important  family  of  trees  includes  many  of  the 
finest  ornamental  forms.  Almost  half  of  the  total  number  of  native 
species,  as  well  as  several  introduced  forms,  are  known  to  be  attacked 
by  sapsuckers.  The  following  table  shows  the  number  of  indigenous 
species  in  each  genus  of  the  family  and  the  number  subject  to  at- 
tack by  sapsuckeis.  There  is  little  doubt  that  all  are  punctured 
at  times. 

Pinacex  aUacked  by  tapsudxrt. 


aonin. 

Number 

Niunhei 
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M 

M 

42 

4 

Several  of  the  species  attacked  are  known  to  have  been  seriously 
injured  or  killed,  including  6  native  and  2  introduced  pines,  2  native 
and  1  introduced  spruce,  2  native  hemlocks,  2  firs,  and  1  juniper. 

For  Butler's  testimony  concerning  injuries  to  pines  see  pages  20-21. 
Steere  makes  a  more  serious  charge,  saying  the  bird  "injures  and 
oftentimes  kills  the  pines,  making  so  many  holes  that  the  trees  bleed 
to  death"  (Annapohs,  Md.,  Aug.  24, 1885). 
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Spruces,  if  not  killed,  are  weakened  and  rendered  unsightly. 
Wright  says : 

Here,  in  the  garden,  they  attacked  a  large  spruce  one  autumn,  and  the  next  spring 
the  trunk  was  while  with  the  sap  that  leaked  from  the  hundreds  of  "lapa,"  and  the 
tree  haa  never  since  recovered  its  vitality. 

Among  the  coniferous  trees  so  badly  affected  are  the  most  beautiful 
and  valuable  ornamental  species,  defacement  or  destruction  of  which 
is  a  serious  offense. 


White  pine  (Pinus  strobtis). — The  white  pine  is  the  most  impor- 
tant tree  of  the  eastern  United  States  and  is  a  valuable  ornamental 
species.  Hopkins  states  that  young  trees  are  injured  or  killed  by 
sapsuckers;  Horsford  notes  that  he  has  "seen  the  wliite  pine  de- 
stroyed" by  these  birds;  and  Warren  says:  "In  one  garden  [in  Ra- 
cine, Wis.]  all  the  .  .  .  white  pine  trees  were  entirely  killed,"  Evi- 
dently this  species  suffers  severely  fi-om  sapsuckers,  and,  as  it  is  so 
valuable,  the  loss  is  serious. 

Limber  pine  (.Pinus  fiexUis) . — Colorado  (A.  M.  499). 

Whitebabk  pine  (Pinus  albicaulis). — Washington  (A.  M.  498). 

One-leaved  nut  pine  (Pinus  jnonopliyUa) .—CaMtomifi  {A.  A. 
and  A.M.  492). 

NiTT  pine  (Pinus  edulis). — Vermejo,  N.  Mex.,  May  6,  1903,  (H.). 

Chihuahua  pine  (Pinus  ckihuahuana)  .—Southern  Arizona  (A.  M, 
491). 

Red  pine  (Pinus  resinosa). — Tliis  species  is  rather  infrequently 
used  for  ornamental  purjtoaes  and  generally  goes  imder  the  name 
Norway  pine,  Butler  (1890)  says:  "Norway  pines  in  my  yard  have 
been  girdled  until  they  Iiecame  pqnj-,  sickly  trees  and  were  cut 
down,  and  one  tree  was  so  girdled  about  two-tliirds  of  its  heiglit 
from  tlie  ground  that  it  was  broken  off  during  a  windstorm."  A  red 
pine  in  the  grounds  of  the  Smitlisonian  Institution  at  Wasliington 
bears  considerable  sapsucker  work. 

Bull  pine  (Pirnis  ponderosa  mayfwna). — Santa  Rita  Mountains, 
Ariz.  (A.M.  4S9), 

LoDOEPOLE  PINE  (Pinus  muTrayana) . — Uintah  Mountains,  Mc(h- 
cine  Bow  Range,  Wyo.  and  Utah  (II.  6175b). 

Long-leaf  pine  (Pinus  ■palustris). — At  tlie  Santee  Club,  South 
Carolina,  fully  60  per  cent  of  the  long-leaf  pines  bear  sapsucker  work, 
some  to  a  disfiguring  degree,  as  protruding  girdles  have  resulted. 
At  Gainesville,  Fla.,  sapsucker  pecking  is  also  plentiful  on  this 
species,  but  on  St,  Vincent  Island,  Fla.,  onlj'  a  few  trees  are  punc- 
tured. Jlopkins  notes  that  the  sapsucker  injures  or  kills  young 
trees.  (His  specimens  are  from  Baldwin,  Fla.;  Boardman,  K.  C; 
and  Buna,  Tex.)     Ernest  Napier,  of  the  Game  Commis.'sion  of  New 
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Jersey,  states  that  many  young  trees  of  this  species  in  Lee  County, 
Fla.,  have  been  killed  by  sapsuckers.  The  long-leaf  pine  is  attacked 
throughout  its  range. 

Pitch  pine  (Pinus  ri^ido)  .^Many  trees  of  this  species  in  the 
vicinity  of  Washington,  D.  C,  show  abundant  evidence  of  sapsuckei- 
attack.  A  specimen  from  Delslow,  W.  Va.  (H.  6653),  is  from  a  tree 
which  was  killed  by  yellow-bellied  sapsuckers  (PI.  V,  fig.  6).  The 
sapsucker  pecks  are  in  vertical  rows  and  are  so  numerous  and  closely 
placed  that  nearly  half  the  bark  is  removed.  Pitch  pines  in  Rockfish 
Valley,  Va.,  also  are  attacked. 

Pond  pine  {Pinus  serotina) . — Santee  Club,  South  Carolina. 

Short-leap  pine  {Pinus  eckiiuita). — Hopkins  states  that  young 
trees  are  injured  or  killed  by  sapsuckers.  Specimens  collected  near 
Seven  Tjocks,  Montgomery  County,  Md,,  show  that  sapsucker  injuries 
are  sometimes  followed  by  an  attack  of  the  fungus  Peridermium  cere- 
.  brum,  causing  lai^e  gall-like  outgrowths  which  greatly  disfigure  the 
trees. 

Spruce  pine  {Pinus  glabra) . — Santee  River,  S.  C.  (A.  M.  472) . 

Scrub  pine  (Pinus  vir^niana). — The  statement  regarding  fungus 
attack  in  echinata  applies  also  to  this  species,  which  we  know  to  be 
punctured  by  sapsuckers  at  Morgantown,  W.  Va,  (H,),  and  in  the 
vicinity  of  the  District  of  Columbia.  A  dead  tree  on  Plummers  Island, 
Md.,  showed  a  band  8  to  10  inches  wide  of  closely  set  punctures,  and 
in  other  parts  of  the  tree  vertical  strips  of  the  bark  had  been  removed. 
Death  may  well  have  been  due  to  tlie  sapsucker  injuries. 

Table-mountain  pine  {Pinus  pungent) . — Fairfax  County,  Va. 

Austrian  pine  {Pinus  laricio  auslriaca)  .—This  species  is  widely 
used  for  ornamental  planting  in  the  United  States.  It  is  often  dis- 
figured or  even  killed  by  the  yellow-bellied  sapsucker.  Widmann 
(see  Bendire)  says  it  is  the  bird's  "favorite  tree  among  our  orna- 
mental evei^eens.  .  .  .  The  exudations  of  resin,  the  secondary 
result  of  the  sapsucker's  labors,  mar  the  appearance  of  the  trees  by 
running  down  their  sides  or  hardening  into  unsightly  lumps."  Clif- 
ford states  that  the  sapsuckers  "do  great  damage  to  the  .  .  .  Aus- 
trian pines,  sometimes  girdling  tliem  so  as  to  kill  them,"  and  Purdy 
notes  that  this  species  is  one  of  the  sapsucker's  preferred  food  trees. 
An  Austrian  pine  in  the  Department  of  Agriculture  grounds  bears 
considerable  sapsucker  work.  Some  of  the  pits  are  exceptionally 
lai^,  and  many  are  arranged  in  vertical  rows.  Dr.  A.  K.  Fisher 
says  that  one  of  7  or  8  Austrian  pines  at  his  old  home  in  Ossining, 
N.  Y.,  was  favored  by  sapsuckers  and  worked  upon  extensively 
every  fall. 

Scotch  pine  {Pinus  sylvestrie). — This  tree  is  occasionally  planted 
for  ornament  and  suffers  from  sapsuckers  almost  as  severely  as  tiie 
Austrian  pine.     Widmann  (see  Bendire)  says  the  Scotch  pine  is  the 
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bird's  second  choice  among  our  ornamental  ever^greens.  The  trunks 
and  lai^er  limbs  .  ,  ,  look  very  badly  at  times."  Purdy  notes  that 
the  Scotch  pine  is  a  favorite  with  the  sapsuckers,  and  Clifford  states 
tliat  the  birds  sometimes  kill  it. 

European  larcu  {Laric  decidua)'. — Masaachusetta,  Kennard. 

Norway  spruce  {Picea  excelsa) . — This  tree  is  extensively  planted 
for  ornamental  purposes.  According  to  Elliott,  tlie  sapsucker  "in 
its  fondness  for  cambium  often  removes  considerable  fresh  bark.  I 
have  seen  several  fine  Norway  spruces  ruined  in  tliis  way." 

Red  spruce  {Picea  rubem). — Randolph  County,  W.  Va.  (F. 
74878);  Davis,  W.  Va.  (H.  6626b}. 

Enqelmann  spruce  {Picea  engelmanni) . —  Sandpoint,  Idaho  (H. 
195a). 

Weeping  spruce  {Picea  hreweriana) . — Northern  CaUfornia  (A.  M, 
457). 

TiDELAND  SPRUCE  iPicea  sitcJiensis). — Push,  Oreg.  (H.  121a), 

Eastern  hemlock  {Tsv^  cariadensis). — Tliis  graceful  and  stately 
tree,  a  gem  among  ornamental  conifers,  is  not  spared  by  sapsuckers. 
Allen  says:  "In  Vermont  where  I  liave  observed  5,  varius  [theyellow- 
belUed  sapsucker]  in  abundance,  no  trees  were  so  extensively  per- 
forated as  the  hemlock."  Bendire  says  the  sapsucker  "ia  partial  to 
the  ,  .  .  hemlock,"  and  Hopkins  notes  that  the  bird  injures  or 
kills  young  trees.     (Specimens  from  Allegheny  Mountains,  W.  Va.) 

Southern  hemlock  {Tsuga  caroliniana). — South  Carolina  (A.  M. 
454);  Habersham  County,  Ga.,  December  18,  1909  (F.). 

Western  hemlock  {Tsuga  heterophylia). — Detroit,  Oreg.,  June  2, 
1899  (H.);  Iloquiara,  Wash.  (H.  2167a)  {see  PI.  VIII,  fig.  3). 

Douglas  fir  {Psfudotsuga  mucronata). — St.  Helena,  Oreg.  (H. 
116a). 

White  fib  {Ahiea  concolor). — Oregon  (A.  M.  444);  San  Bernar- 
dino Mountains,  Cal.     Grinnell. 

White  fib  {Abies  grajuHs). ^-Oregon  (A.  M.  446);  McCloud,  Cai. 
(H.21). 

White  fib  {Afnes  amalnlis). — Oregon  (A.  M.  447). 

Red  fir  (Abies  magnijica). — California  (A.  M.  441). 

Red  fib  {Abies  nobUis). — Oregon  (A.  M,  442). 

Bio  TREE  {Sequoia  washingtoniana) . — Near  Grant  National  Park, 
Cal.  (A.  A.  and  A.  M.,  438). 

Redwood  {Sequoia  sempennreiis) . — Eureka,  Cal.  (II.). 

Bald  cypress  {Taxodium  distichum). — Boardman,  N.  C,  March 
25  and  April  3,  1904  (H.);  Cottonport,  La.,  Longbridge,  La. 

Incense  cedar  {Ileyderia  decurreris). — Oregon  (H.). 

Canoe  cedar  {Tluja  p/irata).— Wasliington,  May  3,  1899  (II.). 

Monterey  cypress  {Cupressus  TJwwrocorjM).— Monterey,  Cal. 
(A.  M.  432). 
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GowBN  CTPBESs  (Oupre88u» goveniana). — California  (A.  M.,  430). 

Macnab  ctfsess  iCupre^sus  macnahiana). — Lake  County,  Cal. 
(A.  M.  429). 

White  cedab  {Charmecyparia  thyoides). — Dismal  Swamp,  Va. 
November  21,  1901  (H.);  Atsion,  N.  J.  (A.  M.  428). 

Deseet  junipeb  {Junipertis  viahenaia). — Utah  (A.  A.  and  A.  M. 
422). 

Westebn  JtTNiPEs  iJuniperuaoeddentalis). — California  (A.  M.  420). 

Rock  cedar  (Juniperus  mexieana). — Austin,  Tex.  (A.  M.  418.) 

Northern  red  cedar  {Juniperus  virginiaTui). — Tliia  species  is 
commonly  attacked  by  sapsuckers.  Mr.  J.  M.  Tliompson  states  that 
it  is  one  of  the  bird's  principal  food  trees,  and  Mr.  F.  K.  Steers  saj'a 
it  is  often  badly  hurt  by  the  sapsiicker  (letter  from  Annapolis,  Md., 
Aug.  24,  1885).  Of  40  red  cedar  trees  on  a  part  of  Plummere 
Island,  Md.,  19  are  covered  with  closely  set  sapsucker  punctures. 
Specimens  from  Florida  (A.  M.  417);  Kanawha  Station,  W.  Va. 
September  28,  1903  {II.);  and  Illinois  (F.  26487)  show  abundant 
sapsucker  work. 

Southern  red  cedar  {Juniperus  harhadensis). — Jacksonville,  Fla. 
(A.  M.  416). 

the    poplars    and   willows    (SALICACBiB). 

There  are  15  native  species  of  poplar  in  the  United  States,  8  of 
which,  besides  1  introduced  tree,  are  known  to  be  attacked  by  sap- 
suckers.  ,  The  only  instance  of  serious  injury  to  poplars  that  hag 
come  to  notice  was  communicated  verbally  by  Prof,  Cooke  of  the 
Biological  Survey.  He  states  that  in  northern  Minnesota,  where  the 
yellow-bellied  sapsucker  is  common  in  summer,  it  kills  many  lat^e 
poplar  trees  in  the  forests. 

Willows  are  often  seriously  injured.  Hopkins  says  the  sapsucker 
injures  or  kills  young  trees,  and  specimens  of  small  willows  (PI.  V, 
fig.  6)  collected  by  him  in  the  Black  Hills,  S.  Dak.,  September  3, 1901, 
show  almost  complete  barking.  Grinnell  reports  that  sapsuckers 
kill  many  wliitc  willows  {Salix  lasiolepis).  Fifteen  of  tlie  26  native 
arborescent  willows  are  known  to  be  attacked. 

The  injury  to  willows  and  poplars  by  sapsuckers  is  unfortunate, 
since  these  trees  are  valuable  for  shade,  for  oraament,  and  forprotect- 
ing  the  banks  of  water  courses. 


Silver  poplar  (Populus  aZJo) .^Washington,  D.  C,  April  26,  1903 
(H,);  Albany,  N.  Y.,  Ilougli;  Racine,  Wis..  Iloy,  1865. 

Swamp  poplar  {Populus  heUropkyUa). — Louisiana  or  Alabama 
(A.A.  andA.  M.  378). 
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Black  cottonwood  (Popvlua  Uichocarpa). — Seattle,  Wash.  (A.  A. 
andA.  M.  373). 

Balu  or  GiLEAD  (Popvlua  cavdicans). — New  Hampshire  (A.  A. 
and  A.  M.  377). 

Cottonwood  (PopvZus  acuminate).— Nebraska  (A.  M.  374). 

Tacmahac  (Popvlus  halsamifera) . — Essex  County,  N.  Y,  (A,  A,  and 
A.  M.  376);  Lewis  County,  N.  Y.  (Hough). 

Carolina  poplar  (PopvZus  deUoides). — Texas  (A.  M.  372) ;  Venice, 
La. 

Aspen  (Popvlua  grandideniaia). — Rawdon,  Nova  Scotia  (A.  M.  379), 

Aspen  (Populvs  Iremtdoides). — Mackenzie  Vallej',  Canada  (E.  A. 
Preble). 

Black  willow  (Salix  nigra). — Belie  Isle,  I-a. 

Ward  willow  (Salix  longipea). — St.  Louis,  Mo.  (A.  A.  and  A.  M. 
36S). 

California  black  willow  (Salix  Uemgaia). — California  (A.  A. 
and  A.  M.  366). 

Willow  (Salix  toumeyi). — Santa  Catalina  Mountains,  Ariz.  (A.  A. 
and  A.  M.  365). 

Peach-leaved  willow  {Salix  amygdcdoidea). — New  Mexico  (A.  A. 
andA.  M.  367). 

Western  black  willow  (Salix  J<mandra). — California  (A.  A,  and 
A.M.  362  andA.  M.  364). 

Sandbar  willow  (Salix  interior). — Now  Orleans,  La.  (A.  M,  360). 

Silver-leaved  willow  (Salix  sessUifolia). — California  (A.  A.  and 
A.  M.  359). 

Willow  (Salix  missourienais) . — Fumesa,  Nebr.  (A.  M.  356). 

WuiTE  willow  (Salix  lasiolepia). — California  {A.  A.  and  A.  M. 
357).  According  to  Britton,  the  name  Salix  bigehmi  is  a  synonym  of 
S.  Usiolepia.  Hence  the  following  note  is  incorporated  here  (see 
PI.  VI) : 

Near  Bluff  Lake  [Cal.]  a  speciee  of  willow  (Salix  bigclovO)  grows  in  good-sized 
clumps  .  .  .  and  these  willowB  seem  to  ofier  special  attraction  to  the  eapsuckera. 
But  curiously  enough  the  attentions  of  the  birds  ace  confined  to  a  single  clump  in  & 
lo(»lity.  .  .  .  The  incisions  in  the  bark  were  generally  rectangular,  the  long  axis 
horizontal,  and  in  vertical  n)ws.  These  up-and-down  rows  of  incisions  often  ran 
together,  making  vertical  grooves,  and  someliineB  also  the  rows  were  no  close  together 
as  to  oWilerate  the  interval,  »>  that  the  bark  was  coiiiplptely  gone  ovur  a  cMnsiderahle 
B[mce  The  trunk  above  this  zone  of  attack  was  always  partly  or  entirely  dead.  .  .  . 
This  single  willow  clump  .  .  .  was  rendered  conspicuous  by  all  its  upper  branches 
and  Blalk.s,  alwve  2  to  4  feet  from  the  ground,  being  dead,  with  the  bark  weathered 
off  and  tlie  stems  left  Imrc  and  shining.     (Urinnell,  1908.) 

Willow  (Salix  kooleriana).— Oregon  (A.  A.  and  A.  M.  353). 

Yew-leaved  wiixow  (Salix  frwri/b^wi).— Swisshelm  Mountains, 
Ariz.  (A.  A.  and  A.  M.  3.'>8  and  A.  M.  361). 

Satin  willow  (Salix  sifcAeTms) -—Calif ornia  (A.  A.  and  A.  M.  352). 


Work  of  Sapsucker  on  Willow. 
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Glaucous  willow  (Salix  discolor). — Vermont  (A.  A.  and  A.  M. 
355). 

Willow  (Salic  scouUriarta) . — Oregon  (A.  A.  and  A.  M.  354). 

THE    BATBERRIE8    (mYBICACRS). 

There  are  four  arborescent  species '  of  this  family  in  the  United 
States,  of  which  three  are  known  to  be  attacked  by  sapsuckers,  one 
at  least  being  sometimes  in  part  or  entirely  killed.  Howerer,  these 
small  trees  have  sUght  economic  value  and  are  little  used  for  orna- 
mental planting. 

UST  OF   UTRICACEX    A 


Batberry  (Myrica  earolinerms). — Church  Island,  N.  C. 

Wax  myrtle  (Myriea  eenfera) . — Florida  (A,  M.  384) ;  Santee  Club, 
South  Carolina. 

California  batberry  (Myrica  caiifomiea). — California  (A.  M. 
382). 

THE   WALNUTS    AND   HICKORIES    (jUGLANDACEIA). 

Sapsuckers  are  known  to  attack  3  of  the  5  native  species  of  walnut 
besides  1  introduced  species,  and  11  of  the  14  native  hickories. 
Throughout  their  range  hickory  trees  usually  arc  severely  attacked 
by  sapsuckers.  We  know  of  but  one  hickory  being  killed,  but  they 
are  often  disfigured  by  swollen  girdles.  Sapsuckers  cause  much 
staining  and  distortion  in  the  wood  of  hickories. 


Butternut  (Juglans  cinerea). — Fairfax  County,  Va. 

Black  walnut  (Juglans  nigra). — Allenton,  Mo.  (A.  M.  399); 
Indianapolis,  Ind.  (11.  24236);  Rockfish  Valley,  Va.;  Beltsville, 
Md. 

Texan  walnut  (Juglans  rupestna). — Arizona  (A.  A,  and  A.  M. 
398)- 

ENQLisn  WALNUT  (Juglans  regia). — A  tree  on  the  grounds  of  the 
Department  of  Agriculture  in  Washington  bears  profuse  evidence  of 
sapsucker  work.     One  limb  has  been  killed  on  one  side. 

Nutmeg  hickory  (Ilicoria  myr^ticmformis). — Oakley,  S.  C.  (A.  M. 
392). 

Pecan  (Ilicoria  pecan). — Butler  County,  Mo.  (F.  72458);  Illinois 
(F.26454);  Allenton,  Mo.  (A.  A.  and  A.  M.  395) ;  Pantherburn,Miss.; 
Department  of  Agriculture  grounds.  District  of  Columbia. 

Texan  pecan  (Ilicoria  ^3:0710).— -Columbia,  Tex.  (A.  A,  394). 
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Bitter  pecan  {Hicoria  aquatica). — Southern  Arkansas  (A.  A,  and 
A.  M.  391);  Cottonport  and  Longbridge,  La. 

Bitter  nut  {Eicoria  eordiformis) . — West  Vii^nia  fF.  73488); 
Allenton,  Mo,  (A,  A.  and  A.  M.  393);  Seven  Locks,  Montgomery 
County,  Md.;  Department  of  Agriculture  grounds,  District  of 
Columbia. 

Mocker  ndt  {Hicoria  aJba). — This  species  is  very  commonly 
attacked  by  sapsuckers.  A  tree  in  Fairfax  County,  Va,,  examined 
March  21,  1909,  bore  many  protruding  girdles  (PI.  X,  fig.  1)  where 
the  birds  had  pecked  in  the  same  place  year  after  year,  besides  a  great 
deal  of  less  conspicuous  work.  Plato  IX,  figure  2,  ahows  similar  gir- 
dles on  another  tree  which  is  fully  2  feet  in  diameter.  At  the  date 
specified  there  were  many  fresh  drills  in  the  girdles  and  elsewhere, 
and  sap  was  flowing  freely.  Evidently  growth  is  vigorous  in  this 
species,  as  a  plug  of  wood  grows  out  through  almost  every  hole  in  the 
bark.  About  all  the  sapsucker  has  to  do  when  he  visits  the  tree  the 
next  year  is  to  knock  out  the  plugs.  However,  he  usually  punctures 
a  layer  or  two  of  sap  wood  to  insure  a  good  flow  of  sap.  A  dead  tree 
of  this  species  near  the  same  locality  was  evidently  killed  by  sap- 
suckers.  It  bore  more  than  a  hundred  m^arly  or  entirely  complete 
girdles  of  holes,  besides  numerous  less  perfect  ones.  In  fact  it  was 
riddled  from  bottom  to  top.  (PI.  IX,  fig.  3.)  From  an  examination 
of  sections  of  this  tree  it  was  learned  that  all  this  work  has  been  done 
in  five  years  or  less.  Much  of  it  never  healed.  The  mocker  nut 
is  severely  attacked  in  the  vicinity  of  Cloverdale,  Ind.  (letter  from 
J.  B.  Burris,  Dec.  9,  1901),  and  to  some  extent  also  in  IlUnois  (F. 
26457). 

BiQ  SHELLBARK  (HicoHa  Zocimosa)  .—Morganto WO,  W.  Va.  (H,); 
Illinois  (F.  26458);  Department  of  Agriculture  grounds,  District  of 
Columbia. 

Shellbark  (Hicoria  ovaia). — Widmann  (see  Bendire)  notes  that 
this  species  is  "occasionally  punctured."  A  specimen  from  Butler 
County,  Mo.,  shows  many  pecks  (F.  72449),  and  a  tree  in  the  Agri- 
culture Department  grounds  at  Washington  has  on  the  limbs 
many  sapsucker  girdles,  which  cause  the  bark  to  spUt  and  peel  off 
more  than  it  naturally  would. 

Southern  shellbark  {Hicoria  carolime-septentrionalis). — Rome, 
Ga.  (A.  M,). 

Pignut  (Hicoria  glabra).— yfeed  and  Dearborn  state  that  sap- 
suckers  "puncture  the  pignut  hickory,"  and  C.  G.  Bates  says: 

Bird  pecks  are  common  almost  everywhere  that  hickorieB  are  found,  but  perhaps 
nowhere  is  the  damage  so  serious  &e  on  the  southerly  slopes  of  the  Cumberland  Moun- 
tains of  Tennessee,  where  Ihe  hickory,  mostly  pignut,  occurs  in  rather  open  stands 
with  L-liefltnut  oak,  which  is  also  frequently  attacked  by  the  sapsucker.  (Dec.  15, 
1908.) 
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Specimens  from  Butler  County,  Mo.  (F.  72438),  and  Abbeville, 
La.,  show  profuse  sapsucker  work,  including  large  swollen  girdles. 
A  tree  only  an  inch  in  diameter,  on  Plummers  Island,  Md.,  had  been 
attacked  by  sapsuckers. 

Woolly  pignut  (Hicoria  viRosa). — Huntsville,  Ala.  (A.  A,  and 
A.  M.  385). 

THE  HOBNBEAUS,  BIRCHES,  AND  ALDERS   (BBTDI^CBAi). 

Ten  of  the  26  native  arborescent  species  of  this  family,  besides  1 
introduced  tree,  are  known  to  be  attacked  by  sapsuckeis.  They  are 
tabulated  by  genera  below: 


„„.. 

Number 

otmliv. 

Kxttn 

lDti>adui«d 
■ptctes 

S 

,i 

■ 

Two  of  the  hornbeams  and  two  hop  hornbeams  are  much  disfigured 
by  sapsuckers,  and  at  least  two  species  of  birches  are  frequently 
killed.  Trees  like  the  hornbeams  with  smooth  close  bark,  and  birches, 
which  are  prized  for  the  beauty  of  their  silvery  white  trunks,  lose 
much  of  their  omameDtal  value  when  disfigured  by  abundant  sap- 
sucker  puncturing.  Bircbes  in  particular  are  among  the  most  valu- 
able ornamental  trees,  and  the  fact  that  they  are  often  killed  by  sap- 
suckers weighs  heavily  against  the  birds. 


HoRNBBAU  (Carpinus  cardliniana) . — This  tree  when  attacked  is 
generally  severely  blemished  (fig.  6).  One  in  the  Agricultural  Depart- 
ment grounds  is  disfigured  by  a  great  many  girdles,  some  of  which  are 
considerably  swollen.  In  the  vicinity  of  Gainesville,  Fla.,  horn- 
beams are  plentifully  punctured,  and  at  Abbeville,  La.,  most  of  the 
hornbeams  in  the  woods  bore  abundant  sapsucker  work.  Specimens 
examined  from  lUinoLs  (F,  26482),  Moigantown,  W.  Va.  (H.),  and 
southern  Arkansas  (A.  A.  351)  are  profusely  punctured. 

European  hornbeam  (Carpinus  betvla). — Department  of  Agricul- 
ture grounds,  District  of  Columbia. 

Hop  hornbeam  (Osirya  virginiana). — Morgantown,  W.  Va.  (H,); 
Massachusetts  (A.  A.  and  A.  M.  350). 

Hop  hornbeam  {Ostrya  hnowltoni). — Talfrey,  Ariz.  (A.  A,  and 
A.  M.  349). 
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Gray  birch  {Bettila  populifolia). — Department  of  Agriculture 
grounds,  District  of  Columbia. 

Wbitb  or  CANOE  BIRCH  (Betuh  alha). — This  tree  is  frequently  and 
seriously  injured  by  sapsuckers  (PI.  V,  fig,  2).     Weed  and  Dearborn 
say  that  "hundreds  of  punctuies"  are  "made  in  white  birches"  and 
Hopkins  notes  that  the  sapsucker  injures  or  kills  young  trees.     Bolles, 
in  writing  of  a  sapsucker  "orchard,"  states  that  "The  tree  in  use 
last  year  was  nearly  dead.     Two  neighboring  birches  showing  scars 
of  earlier  years  were  quite  dead.     .  .  .     Orchard  No.  4  ,  .  .  con- 
sisted of  a  lai^e  number  of  dead  and  a  few  living  trees,     .  ,  ,     The 
part  of  the  orchard  in  use  was  a  birch,  from  whose  roots  rose  4 
major  trunks   quickly  subdividing   into    15   minor  stems   each  ris- 
mg  to  a  height  of  over 
30  feet.     All   of   the    15 
trunks     were     dead     or 
dying.      Only  7  of  them 
bore  leaves,"   "Hermit," 
speaking  of  a  sapsucker 
"orchard,"  says:     "The 
.  ,  ,  canoe  birches  were 
dead    or   dying.      Many 
.  .  .  had  been  broken  off 
by  the  wind  just   below 
the   belt  of  punctures," 
Horsford  says:   "I  have 
seen  the  wliite  birch  cut 
off,  or  rather  broken  off, 
20  feet  from  the  groimd, 
in  more  rases  than  I  can 
number,     all    his    work, 
.  .  .     The  birch  tree  in- 
variably dies,"  And  Gar- 
no.  C-S«p>,..ek«»rorko,.t.omb«,..(Q<rpi».««™,.«J.™,.  j;^,^,      j^^^^g^      ^,^^^       ..^I^Jg 

bird  invariably  attacks  what  appears  to  be  perfectly  sound  and 
healthy  bark.  Great  injury  is  inflicted  by  these  attacks.  ,  ,  .  The 
white  birch  is  frequently  killed,"  George  H.  Selovor  writes  that 
sapsuckers  have  often  killed  silver  birches  at  Lake  City,  Minn,  (letter, 
1885).     The  tree  is  attacked  in  Maine  also  (H.). 

WnrrE  birch  (Betula  pendula). — Department  of  Agriculture 
grounds,  District  of  Columbia. 

Cherry  birch  {Betula  lenia). — We-st  Virginia  (H.). 

Yellow  birch  (Betula  luiea). — The  sapsucker  "is  partial  to  the 
,  ,  ,  yellow  birch"  (Bendirc),  and  it  "injures  or  kills  young  trees" 
(Hopkins).     William  Brewster  says  that  the  yellow  birch  is  very 
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commonly  attacked  in  western  Maine,  and  Horsford  states:  "I  have 
seen  the  yellow  birch  destroyed  ,  .  .  branches  of  the  tree  cut  off, 
shrivelecl  branches  struggling  for  life,  but  dying." 

Aldeb  (Alnua  incana). — ^A.  A.  340;  western  Maine,  William 
Brewster. 

White  alder  {AInus  rkomhi/olia). — San  Bernardino  Mountains, 
Cal.,  GrinneU. 

the  beeches,  chestnuts,  and  oaks  (faqaces). 

Thirty-four  of  the  68  native  arborescent  species  of  this  important 
family  of  trees  and  2  introduced  forms  are  known  to  be  attacked  by 
sapsuckera.  Usually  the  injury  does  not  seem  to  affect  the  vigor  of 
oaks,  and  we  know  of  few  instances  of  the  external  appearance  of  the 
trees  being  altered  for  the  worse.  A  sample  of  a  dying  live  oak,  sent 
to  the  Bureau  of  Entomology  from  Glen  Rose,  Tex.,  shows  no  injury 
except  by  sapsuckers,  and  Bolles  implies  that  red  oaks  are  sometimes 
killed.  On  the  whole,  the  evidence  at  hand,  while  showing  that  a 
large  number  of  species  of  this  family  are  attacked  by  sapsuckers, 
does  not  indicate  serious  injury  to  their  appearance  or  health. 


Beech  {Fagus  grandifolia). — Morgantown,  W.  Va.  (II.);  Rawdon, 
Nova  Scotia  (A.  A.  and  A.  M.  334);  Massachusetts,  Weed  and  Dear- 
born. 

Chtmquafik  {Oastanea  pumHa). — Southern  Arkansas  (A.  A.  and 
A.  M.  332). 

Chbstnot  (C(Ktanea  dentata). — Pickens,  W.  Va.  (II.  6687a) ;  Town- 
send  Center,  Mass.  (A.  M.  333);  Montgomery  County,  Md.;  Afton 
and  Rockfish  Valley,  Va. 

Tanbark  oak  {Pasania  densiflora). — Hopkins. 

Red  oak  {Quercue  rubra). — Bendire  remarks  that  sapsuckers  are 
"partial  to  the  .  .  .  red  oak,"  and  Bolles  says  it  is  "drilled  for  suc- 
cessive years,"  adding  that  "  the  forest  trees  attacked  by  them  gener- 
ally die."  Five  red  oaks  in  the  Department  of  Agriculture  grounds 
show  sparing  sapsucker  work;  many  trees  about  Afton,  Va.,  are 
attacked,  and  a  specimen  from  Allenton.  Mo.,  shows  that  the  tree  is 
visited  there  also  (A.  M.  329). 

Pin  oak  (Qti£rcus  palustris). — Every  tree  of  this  species  over  a 
considerable  area  in  the  vicinity  of  Dead  Run  Swamp,  Fiiirfax 
County,  Va.,  bears  profuse  marks  of  sapsucker  attack. 

TuBKBY  oak  {Qtiercus  cateshsei). — Florida  (A.  M.  322). 

Black  oak  {Quercus  velutina), — Abbeville,  La. 

Texas  oak  (Quercus  tezOTia). — Abbeville,  La. 
99068"*— Bull.  39-11 3 
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Sc ABLET  OAK  {Quercus  eocciJua). — DepartuieiiL  of  Agriculture 
grounds,  District  of  Columbia. 

Spanish  oak  (Quercus  triloba). — Florida  (A.  M.  321). 

Swamp  Spanish  oak  {Quercua  pagodiefolia). — ^Abbeville,  La. 

Water  oak  (Quercus  nigra). — Illinois  (F.  26474);  Santee  Club, 
South  Carolina. 

Willow  oak  (Quercvs  phdloa). — Missouri  (A.  M.  317);  Depart- 
of  Agriculture  grounds,  District  of  Columbia. 

Laurel  oak  (Quercus  laurifolta). — Abbeville,  La. 

Shinole  oak  (Quercus  imbricaria). — Missouri  (A.  M.  313);  De- 
partment of  Agriculture  grounds,  District  of  Columbia. 

Whitb-ueaf  oak  (Quercua  A.ypoic««i).— Southern  Arizona  (A.  M. 
308). 

Caufobnia  live  oak  (Quercus  agrif<Ma). — Newball,  Cal.  (A,  M. 
312). 

White  lite  oak  (Quercus  ckrysolepie). — California  (A.  A.  and 
and  A.  M.  306). 

Live  oak  (Querais  virginiana). — Fully  90  per  cent  of  the  live  oaks 
at  the  Santee  Club,  South  Carolina,  are  abundantly  pecked,  some 
having  protruding  girdles.  At  Gainesville,  Fla.,  a  lai^e  proportion 
of  the  hve  oaks  are  punctured,  generally  profusely,  while  on  St. 
Vincent  Island,  Fla.,  though  many  trees  are  pecked,  the  work  is 
usually  scanty.  A  specimen  from  Glen  Rose,  Tex.  (presented  by 
Dr.  Hopkins,  October  4,  1909),  is  rather  closely  punctured. 

Net-leaf  oak  (Quercus  retievlaia). — Southern  Arizona  (A.  A.  and 
A.  M.  285). 

Texan  white  oak  (Quercus  brevHoba). — Austin,  Tex.  (A.  A.  and 
A.  M.  292). 

Shin  oak  (Quercus  undulata). — ^Arizona  (A.  M.  291). 

TouMEY  oak  (Quercus  toumeyi). — Mule  Mountains,  Ariz.  (A.  M. 
286). 

Chapuan  oak  (Quercus  cJiapmani). — Apalachicola,  Fla.  (A.  A.  and 
A.  M.  2m). 

Chestnut  oak  (Quercus  pnnus). — A  sapling  near  the  Seven  Locks, 
Montgomery  County,  Md.,  sliows  considerable  sapsucker  work, 
which  deforms  its  trunk.  In  the  Cumberland  Mountains  of  Ten- 
ncssoe  this  species  is  frequently  attacked  (C.  G.  Bates,  Dec.  15, 
1908),  and  a  specimen  in  the  Fipld  Museum  (No.  72968)  shows  that 
it  is  worked  on  vigorously  in  West  Virginia, 

Cow  oak  (Quercus  micTiauxii). — Many  trees  of  this  species  are 
abundantly  punctured,  frequently  with  unusually  large  holes  (made 
necessary  by  the  thickness  of  the  bark)  in  the  vicinity  of  I^ngbridge, 
Cottonport,  and  Abbeville,  La. 

Swamp  white  oak  (Quercus  bicohr). — Missouri  (A.  A.  296);  De- 
partment of  Agriculture  groimds,  District  of  Columbia. 
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OvBRCUF  OAK  (Quercus  lyraia). — Southern  Arkansas  (A.  M.  297); 
Illinois  (F.  2fi519);  Butler  County,  Mo.  (F,  72988);  Department  of 
Agriculture  grounds,  District  of  Columbia. 

California  white  oak  {Quercas  lohaia). — California  (A.  M.  303). 

Western  white  oak  {Quercus  garryana). — Grant  Pass,  Oreg., 
April  25,  1899  CH.);"Califorma  (A.  M.  302). 

Colorado  white  oak  {Querents  leptophyUa). — Colorado  (A.  A.  and 
A.M.301). 

Post  oak  {Quercus  steUaia). —Missoun  (A.  M.  300);  Santee  Club, 
South  Carolina;  Longbridge,  La. 

White  oak  {Quercus  alba). — ^WMte  oaks  show  more  evidence  of 
sapsucker  attack  than  any  other  species  of  the  genus  in  the  vicinity 
of  Wasiiington,  In  some  localities  large  numbers  of  the  trees  are 
closely  punctured  and  girdled,  Sapaucker  work  is  very  common  on 
this  species  about  Afton,  Va.,  and  the  tree  is  attacked  also  in  West 
Virginia  (H.)  and  near  Winston-Salem,  N,  C. 

Enqlish  oak  {Quercus  robur). — Specimens  of  the  horticultural 
variety  of  thig  species  known  as  Quercus  sessilijlora  cochleata,  the  Bub- 
apecic^  peduncuiaia,  and  its  cultivated  form  incisa,  five  trees  in  all, 
on  the  grounds  of  the  Department  of  Agriculture,  bear  ratlier 
abundant  puncturing. 

Eueopean  oak  {Quercus  conferta  and  var.  pannonica). — Depart- 
ment of  Agriculture  grounds,  District  of  Columbia. 

the  elms  and  hackbebries  (dluacb£). 

This  family  comprises  17  native  trees  belonging  to  4  genera. 
Eight  of  the  native  species  and  2  introduced  forms  are  known  to  be 
attacked  by  sapsuckers.  Disfiguring  swollen  girdles  have  been 
noted  on  2  species  of  elm  and  1  of  hackbeny,  and  1  of  the  elms  is 
said  to  be  reduced  in  vigor  by  excessive  pecking. 
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Cedak  elm  {Ulmus  crassifolia). — Matteson,  Miss.  (F.). 
Rock  elm  { Ulmtts  ihomasi). — Lansing,  Mich.  (A.  M.  280). 
Winged  elm  { Ulmus  aiata).— Aiken,  S.  C.  (A.  M.  281). 
White  EI-M  {Ulmus  aTnericana).- — Bendire  remarks  that  the  sap- 
sucker  "is  partial  to  the  .  •  .  elm;"  and  Horsford  says:  "I  have 
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seen  an  elm  ti'ee  IS  inches  in  diameter  whose  trunk  of  12  feet  was 
spotted  with  'gimlet  holes'  in  the  bark  nearly  1  inch  thick,  and  where 
for  10  summers  past  I  have  shot  the  pests  and  therehj  saved  the 
tree."  A  white  elm  in  the  Smithsonian  grounds  is  much  disfigured 
by  sapsucker  girdles  and  one  near  Scotts  Run,  Fairf ax  TJounty,  Va., 
bears  more  conspicuous  work  of  the  same  character,  some  of  the  girdles 
being  3  feet  long  and  gaping  as  much  as  3  inches  (PI.  VII,  fig.  2). 
Specimens  examined  show  that  the  tree  ia  attacked  in  West  Vir- 
ginia (H.),  lUinoia,  and  in  Butler  County,  Mo.  (F.  26445  and  73249, 
respectively). 

Slippery  elm  ( UlmuajvhxC). — Specimens  examined  show  that  this 
species  is  attacked  by  sapsuckers  in  Missouri  (A.  M.  278)  and  West 
Vii^nia  (H.).  Sapsucker  work  was  noted  on  slippery  elms  near 
Abbeville,  La.,  and  trees  seen  near  Longbridge,  La.,  were  covered 
with  rows  of  punctures,  some  of  which  had  swollen  into  projecting 
girdles. 

English  elm  { Ulmua  eampeatris)  and  Scotch  elm  ( Ulmus  mon- 
tana). — In  the  Agricultural  Department  grounds  are  2\  elms,  9  of 
which  are  marked  by  sapsuckers.  Some  are  profusely  puilctured  and 
both  of  the  European  species,  as  well  as  the  American  elm,  are 
attacked. 

Water  elm  (Planera  aquaiica). — Arkansas  (A.  A.  and  A.  M.  275). 

Hackbebry  (Celiis  ocddentalia) . — Iron  County,  Mo.  (F.  72268); 
Allenton,  Mo.  (A.  M.  273). 

TIackberby  {CeUis  missiasi'ppierms). — Sapsucker  pecking  is  very 
abundant  on  trees  of  thb  species  in  the  vicinity  of  C'ottonport  and 
Longbridge,  La.  A  peculiar  effect  of  sapsucker  work  on  this  tree 
is  that  rings  of  bark  are  often  formed  about  the  punctures.  They 
may  be  half  an  inch  in  height,  and  as  they  are  round  and  open,  a 
cluster  of  them  on  the  gray  bark  forms  a  model  in  miniature  of  a 
colony  of  cliff  swallows'  nests. 

THE   FOUB   o'clock   FAMILY    (nYCTAGINACE^)  . 

The  single  arborescent  species  in  our  flora  is  attached  by  sap- 
suckers, 

Blolly  (TbrruWa  hngifolia). — Florida  Keys  (A.  M.  264). 

THE  UAG)NOLU.8  AND  TULIP  TBEE3   (hAONOLIACBA). 

Six  of  the  8  native  magnolias,  3  introduced  species,  and  the  single 
native  species  of  tulip  trees  are  distinct  favorites  of  the  birds.  Of  22 
magnolias  op  the  Department  of  Agriculture  grounds  half  have  been 
pecked.  The  resulting  girdles  in  the  smooth,  ashy  gray  bark  of  some 
of  the  species  are  unsightly,  and  one  of  the  trees,  a  bull  bay,  is  much 
roughened  and  distorted.     The  tulip  tree  is  attacked  thioughout  its 


Work  of  Sapsucker  on  White  Elm. 

[l.  Neu  view  of  Intk  nhonlne  closenew  nl  puncturef.    2.  View  ol  trunk  showlne  BwoUen  girdle* 
(wcond  one  Bbqve  limbs  ia  about  S  Ifct  long).    S,  Xt-urTloH'  of  part  ol  lh&  girdle.] 
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range,  but  we  know  of  no  case  where  this  species  has  been  killed  by 
sapsuckers.  One  of  the  magnolias,  however,  seems  to  be  more 
seriously  affected. 

L»T  OF  MAONOLIACBA  ATTACKKD. 

Cdccmber  tbeb  {Moffnolia  acuminata). — Trees  of  this  species  in 
the  grounds  of  the  Department  of  Agriculture  are  plentifully  punc- 
tured by  sapsuckers,  but  the  work  is  inconspicuous  in  their  rough 
bark.  All  cucumber  trees  observed  in  the  upper  part  of  Rockfish 
Valley,  Va.,  bore  sapsucker  work,  one  having  several  large  swollen 
partial  girdles.    The  species  is  attacked  in  West  Virginia  also  (H.). 

Mountain  cucumbee  thee  {Magnolia  cordata). — Department  of 
Agriculture  grounds,  District  of  Columbia. 

Bull  bay  {Magnolia  grandifiora) . — Many  of  the  trees  bordering  a 
long  avenue  at  the  Santee  Club,  South  Carolina,  bear  sapsucker  work. 
Trees  in  the  vicinity  of  Longbridge,  La.,  are  abundantly  punctured, 
and  two  specimens  in  the  grounds  of  the  Department  of  Agriculture 
at  Wasliington  have  been  attacked,  one  so  vigorously  that  it  is  dis- 
figured by  numerous  girdles.  L.  L.  Wright,  of  Talladega,  Ala.,  sent 
in  a  specimen  of  sapsucker  work  from  a  tree  of  this  species  which,  he 
writes,  is  dying  from  the  effects  of  whatever  it  is  that  is  "honey- 
combing" the  bark.  From  about  2  feet  above  the  ground  to  the 
top  of  the  tree  it  has  been  girdled  at  intervab  of  15  to  24  inches,  the 
holes  varying  from  contact  with  each  other  to  three-fourths  of  an  inch 
apart.  At  about  8  feet  above  the  ground  a  double  girdle,  of  holes  has 
heen  made  about  an  inch  apart,  and  so  deep  as  to  remove  the  entire 
inner  bark  except  for  about  6  inches  out  of  a  circumference  of  nearly 
3  feet.     (March  18,  1911.) 

Sweet  bat  {Magnolia  virginiana). — Department  of  Agriculture 
grounds,  District  of  Columbia;  Church  Island,  N.  C. 

Umbbella  tree  {Magnolia  tripetala). — Illinois  (F.  26401). 

Laeob-leaved  umbrella  tree  ( Magnolia  macrophyUa) . — ^Depart- 
ment of  Agriculture  grounds.  District  of  Columbia. 

East  Asian  magnolia  {Magnolia  yvlan). — Department  of  Agri- 
culture grounds,  District  of  Columbia. 

East  Asian  magnolia  {Magnolia  <Aovata). — Department  of  Agri- 
culture grounds,  District  of  Columbia. 

East  Asian  magnolia  (Magnolia  hypoleuca). — Department  of 
Agriculture  grounds.  District  of  Columbia. 

Tulip  tree  {lAHodendron  tulipifera). — This  species  is  a  distinct 
favorite  with  sapsuckers.  Everywhere  about  Washington  are  trees 
bearing  abundant  sapsucker  work.  The  same  is  true  in  the  vicinity 
of  Winston-Salem,  N.  C,  and  the  tree  is  vigorously  attacked  in  the 
Rockfish  Valley,  Va.,  in  West  Vu^inia  (Delsiow,  H.  6687;  Pickens, 
H.  6487a),  and  m  XUiaois  (F.  26403). 
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THE  PAWPAWS    ASD   POSD   APPLES    (aXOXACEb). 

Two  Rencra,  cacli  reprcscntc^I  by  one  arborescent  species,  occur 
in  tbo  United  States.  One  of  these  species,  the  pawpaw,  is  attacked 
by  Hapsuckere,  but,  so  far  as  known,  not  seriously  injured. 

Pawpaw  (Atimiiia  triloba). — ^Arkansas  (A.  M.  255);  Illinois  (F. 
2fi404);  Fairfax  County,  Va. 

THE    BAYS    AND   I.AXntELS    (LAtTtACE*), 

The  following  tabulation  shows  the  arborescent  members  of  this 
fanvly  in  tlie  United  States  and  the  number  of  species  attacked 
by  Hujisuckcrs: 
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SasHafrns  and  camphor  trees  are  known  to  be  killed  by  tlie  birds 
and  all  of  tho  other  npocies  attacked  are  badly  di.sfigured.  These 
tn'i's  are  used  for  ornament,  and  sapsucker  injury  to  them  counts 
af^aiuNt  tho  bird. 


Kei>  bay  {Persra  borbonia). — Apparently  all  trees  of  this  species 
in  tlie  vicinity  of  tho  Santco  Club,  South  Carolina,  are  attacked  by 
sapsuckors.  Most  of  them  are  i>rofusely  punctured,  and  the  exterior 
of  one  troe  was  much  tlisligured  by  numerous  rings  of  i)ecks  wliich 
Im<l  iM'conio  swollen  and  pi-oduced  gaping,  knotty  girdles.  At 
Gaineaville,  Fla.,  a  larpo  proportion  of  the  red  bays  bore  abundant 
sapsucker  work. 

Swamp  rki>  hay  iPcrsra  {lubrscens). — Trees  of  this  species  abo 
were  vifionmsly  attacked  near  the  Santee  Club,  South  Carolina. 

Sassafkas  (.Sii^siifi-as  mrii/ol him). —Tho  sapsucker  injures  or  kills 
young  tri'cs  (lIopkin.s).  (Specimen  from  Monongaha  Countv,  W, 
Vii..  Mar.  17,  1S1I4.     PI.  X[.  fig.  4j 

C.\i.ihx>KXiA  LAUREi.  (Vmb^Uuhria  califoniica)i — A  si>ecimen  from 
Crtlifunua  sliuws  e\-idence  of  .scvei-e  sap.^iioker  attack  {\.  A.  250). 
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Camphor  tree  (Cinnamomum  camphora). — Camjtlior  trees  wliicli 
were  abundantly  punctured  were  observed  at  Gainesville,  Fla.,  and 
at  Abbeville,  Ija.,  tlie  writer  waa  informed  that  two  camphor  trees 
planted  near  that  town  had  been  kitted  by  sapsuckers. 

THE    SWEET   QUM    FAMILY  (aLTINOIACE^), 

Only  one  speries  i)f  this  family  occurs  in  tlie  United  States.  It 
is  vigorously  attacked  by  sapsuckers  apparently  tlirougliout  its  ran^e, 
but,  so  far  as  we  know,  is  never  killed. 

Sweet  gum  (Liquidambar  styradjlva). — A  tree  in  the  Agricultural 
Department  grounds  has  a  great  many  girdles  of  sapsucker  pecks. 
At  tlic  Santee  Club,  Soutli  Carolina,  almost  every  sweet  gum  tree 
bears  sa]»sucker  work, 
the  barkof  some  being 
jwrforated  aa  thickly 
as  possible  from  top  to 
bottom.     At  Gaines- 
ville, Fla.,  a  lai^  pro- 
portion of  the  treeaare 
abundantly   punc- 
tured,   and   the    tree 
seems  as  much  a  fa- 
vorite   at  Abbeville, 
La. 
the     sycamores 

(PLATANACRffi) . 

Two  of   the   three 
native  species  are  at- 

,       ,       ,,  ,  Fio.  7.— SBpsiickw  wottonCallJbniiasyi»mope(Pto(amij  roctmow). 

talked  by  sapsuckei-s, 

and  although  the  work  disfigures  the  smooth  wliite  bark,  it  is  not 

known  to  decrease  the  vitality  of  the  trees. 


Sycamore  {Platanxis  occidentaKs) . — Longhridge,  La, 
California   sycamore    (PJatanua   racfmosa).— California    (A.    A. 
and  A.  M.  244).     (Fig.  7.) 

THE    ROSE   FAMILY  (rOSACE^). 

All  of  the  five  arborescent  species  of  this  family  occurring  in  the 
United  States  are  attacked  by  sapsuckers,  and  one  {Cercocarpus 
ledifolius)  is  known  to  be  much  disfigured. 
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{Va/uqudinia  califomica). — Arizona  (A.  A.  242). 

Mountain  hahooant  (Cercocorpiw  h^iUoides). — Arizona  (A.  A. 
and  A.M.  203). 

Mountain  hahooant  {Cercocarpua  traskiai). — Santa  CataJina 
Island,  Cal.  (A.  A.  205). 

Mountain  habogany  {Cercocarpua  brevifiortis) . — Huachucha Moun- 
tains, Ariz.  (A.  M.  204). 

Mountain  uahooany  (Cercocarpm  ledif alius).- — Eureka,  Cal- 
(A.  A.  202). 

the  apple  fauilt  (ualacba). 

This  family  contains  trees  of  immense  economic  importance,  as 
the  pear,  crab  apple,  and  apple.  Each  of  these  is  attacked  by  sap- 
suckers.  Both  kinds  of  apple  trees  are  often  killed  and  young  or- 
chards are  sometimes  ruined.  The  apple  family  includes  also  valuable 
ornamental  trees,  which  are  often  injured  or  killed,  especially  the 
mountain  ash.  The  harm  done  to  the  trees  of  this  family  weighs 
heavily  in  the  case  against  the  sapsuckers. 

Spedet  of  Malacex  kjumm  to  be  otUtAfd  by  sapmctert. 
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Our  information  as  to  the  number  of  species  of  hawthorn  attacked 
must  be  far  less  complete  than  that  concerning  other  genera.  Species 
of  ibis  genus  have  been  described  in  recent  years  by  the  hundred. 
A  conservative  author  now  recognizes  50  arborescent  species  in  the 
Northeastern  States,  and  as  the  genus  seems  to  be  a  favorite  with  the 
sapsucker,  it  b  probable  that  many  more  than  the  10  species  here 
recorded  are  attacked. 

U8T  OT^KiJ^CBM  ATTACKED. 

Mountain  ash  {Sorbus  americana).— Bendire  notes  that  the  yel- 
low-belUed  woodpecker  is  "partial  to  the  .  .  .  mountain  ash."  Mer^ 
nam  says:  "More  than  half  the  bark  is  sometimes  removed  from  the 
girdled  portions,  and  the  balance  dries  up  and  comes  oflf.  Therefore 
it  is  not  surprising  that  trees  which  have  been  extensively  girdled 
generally  die."    Warren  notes  that  "in  one  garden  [in  Racine,  Wis.], 
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all  the  mountain  ash  .  .  .  trees  were  entirely  killed,"  and  Dr.  A.  K. 
Fisher  reports  that  sai>8uckera  killed  a  lai^  mountain  ash  near 
Ossining,  N.  Y. 

Peab  (Pyrus  communis). — Hoy  (1865)  states  that  this  species  is 
attacked  by  tlie  sapsucker,  and  J.  M.  Thompson  says  the  pear  is  "one 
of  its  principal  food  trees." 

Olitb-leaved  peab  (Pyrus  dxagnifolia) . — Department  of  Agricul- 
ture grounds,  District  of  Columbia. 

Cbab  apple  (Mollis  angusHfolia). — South  Carolma  (A.  A.  and 
A.  M.  240). 

Cbab  apple  {Malua  haccata). — Widmann  (see  Bendire)  says  this 
species  is  occasionally  punctured,  and  Horsford  states  that  "the  sour 
puckery  crab  apple  seldom  escapes."  He  also  figures  a  crab  apple 
tree  which  was  killed  by  yellow-belhed  sapsuckers. 

Crab  apple  (Malus  coronario) .—Nazareth,  Pa.  (A.  M.  239). 

Apple  {Malus  malvs). — Everywhere  in  the  United  States,  appar- 
ently, apple  trees  are  subject  to  sapsucker  attack  (see  PI.  V,  fig.  3). 
The  writer  has  noticed  abundant  sapsucker  work  on  trees  in  Massa- 
chusetts, Maryland,  the  District  of  Columbia,  and  Virginia.  Near 
Afton,  Va.,  fully  90  per  cent  of  the  trees  in  an  orchard  of  40  acres  had 
been  pecked  profusely.  The  apple  tree  is  attacked  in  Indiana  and  in 
West  Virginia  (Hopkins)  and  many  other  places  mentioned  in  the 
following  notes,  often  with  fatal  results.  Bendire  says  tlie  sap- 
sucker "materially  injures  and  eventually  kills  many  .  .  .  trees. 
In  southern  Utah  ...  it  is  said  to  do  considerable  damage  to 
orchards  in  the  early  spring  and  again  in  fall,  tapping  the  .  .  .  apple 
trees  for  sap."     Horsford  says: 

.  Thia  is  the  most  destructive  biid  in  our  climale.  I  have  Been  the  best  trees  in  an 
apple  orchard  destroyed.  ,  .  .  Where  the  biid  breeds,  whole  orchards  are  severely 
injured,  if  not  destroyed,  by  them.  .  .  .  The  flow  of  sap  is  so  diminished  that  the 
leaves  fade  and  the  fruit  withers  on  the  stem  or  falls  to  the  ground.  Peiiiaps  not  half 
the  apple  trees  attacked  are  killed  outright.  The  injury  ie  .  .  .  in  every  poeeible 
d^i;Tee,  from  the  round  "gimlet  bole,"  which  is  not  fatal,  to  the  broad  "countersink," 
which  kills  the  branch  or  (he  whole  tree. 

Garfield  notes  that  "  an  apple  tree  badly  pecked  ceases  to  bear  for 
several  years."  Clifford  states  that  they  "do  great  damage  to  the 
apple  trees  .  .  .  sometimes  girdUng  them  so  as  to  kill  them  entirely," 
and  Gieorge  H.  Selover  writes:  "The  yellow-bellied  woodpeckers  ,  .  . 
have  been  noticed  very  often  in  tlie  act  of  picking  through  the  bark 
of  apple  trees,  and  quite  often  have  destroyed  the  trees"  (Lake  City, 
Minn.,  1885). 

Crab  apple  {Mains  diveraifolia). — Oregon  (A.  M.  238). 

Califobnia  holly  (Ileieromeles  arbutlfolia) . — ^A  trunk  collected  in 
California  is  much  deformed.  One  almost  complete  girdle  of  punc- 
tures retains  the  characteristic  appearance,  while  elsewhere  there  are 
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irregular  swollen  ridgea  covered   by  roughly  fractured  bark,   but  ' 
showing  traces  of  regularly  placed  holes  (A.  A.  and  A.  W,  235), 

Hawthorns  (Cratxgus). — Bendire  saya  the  sapsucker  is  "partial 
to  the  thorn  apple,"  a  statement  fully  justified.  Out  of  a  collectiun 
of  27  trucks  of  thorn  trees  in  the  American  Museum,  13  were  punc- 
tured. In  the  vicinity  of  Longbridge,  La.,  practically  all  the  haw 
trees  {Crataegus  opima)  were  pecked  by  sapsuckers,  many  of  them 
showing  swollen  girdles, 

LIST   OP  HAWTHORMa   ATTACKED    BT   SAPSUOIBRS, 

{Oratiegus  cras-gaUi) — Marshall,  Tex.  (A.  M.  229);  {C.  puTi^taia) — 
Georgia  (A.  A.  226);  {0.  iocrimata)— Crest  view,  Fla.  (A.  M.  212); 
(C.  opima) — Longbridge,  J-a.;  (C.  fteriaradieri)— Columbia,  Tex. 
(A.  M.  219);  (C.  froynfoni)— Ashe vi lie,  N.  C,  (A.  M.  215);  (C.  hra- 
sorio)— Brazoria,  Tex.  (A.  M.  224);  (C  co/Zijia)— Asheville,  N.  C. 
(A.  A.  and  A.  M.  225);  ((?.  texona)— Columbia,  Tex.  (A.  M.  218); 
[C.  moHis)— Dallas,  Tex.  (A.  M.  220);  (C.  jnarshaMi)— South  Caro- 
lina (A.  M.  211);  {C.  7»io7W»jy7«i)— Smithsonian  grounds,  District  of 
Columbia. 

THE    PLUMS    AND   CHEBBIES  (aMYGDALACE*). 

This  family,  like  the  preceding,  contains  species  of  great  commer- 
cial valud — the  peach,  plums,  and  cherries.  Two  species  of  plums 
and  one  of  cherry  are  known  to  be  deformed  by  sapsucker  work,  and 
the  cultivated  peach  and  cherry  are  killed.  Considerable  damage  ia 
sometimes  done  to  orchards  of  these  trees. 

Tabuialion  of  Amygdalacea.  knoicm  to  be  attacked  by  npfueker*. 
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LIST  OF   AHYODALACE.E   ATTACKED. 

Almond  {Amygdalus  communis). — Penryn,  Caf.  (Budgett). 

Peach  {Amygdaius  persica). — Henshaw  says: 

In  civilized  diatrlcta  the  injury  and  evendeBtniclionof  fruit  trees  [by  the  Bapmicker] 
Cftused  by  the  tearing  oft  of  lasf^  pieces  of  bark  with  the  apparent  design  of  reaching 
the  tender  inner  bark  or  juices  of  the  tree  place  it  on  the  proscribed  list  of  the  farmers. 
In  Boulhem  Utjih  I  visited  peach  orcliards  which  had  suffered  severely  from  this 
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Hoy  (1852)  notes  that  sapauckers  visit  "tiie  orchards  during 
September  and  October  to  feed  upon  tlie  inner  bark  of  the  peach 
.  .  .  ,  girdling  the  stems  so  effectually  as  not  infrequently  to  kill  the 
trees." 

Iloa  PLUM  {Prunua  injucunda). — Stone  Mountain,  Ga.  (A.  A.  and 
A.  M.  194). 

Wild  red  plum  (Pninus  amencana). — Florida  (A.  M.  199);  Illi- 
nois (F.  26424). 

Chickasaw  plum  {Prunus  angustifolia). — Missouri  (A.  M.  197), 

Wild  goose  plum 
iPrv,nu8  hortulana). — 
Courtney,  Mo.  (A. M.  198). 

Garden  plum  (Prunus 
dom^tica).  —  Illinois  (F, 
26423);  Wisconsin,  (Hoy, 
1865). 

Cultivated  cherry 
(probably  Prunus 
avium) .  — The  sapsucker 
is  "very  fond  of  cherry 
sap  "  (J.  P.  Moore,  Easton, 
Pa.,  Oct.  9,  1887).  It 
"visits  the  orchards  dur- 
ing September  and  Oc- 
tober to  feed  upon  the 
inner  bark  of  the  .  .  . 
cherry,  girdling  the  stems 
so  effectually  as  not  infre- 
quently to  kill  tlie  trees" 

(HoV     1852)  ^°'  *■— ^P'"''^*  ""''  ""  blttercherry  (/'runtH  rmertlnala). 

Bitter  cherry  {Prunus  emarffinata). —Oregon  (A.  A.  191). 
(Fig.  8.) 

Western  choke  cherry  {Padus  demissa). — California  (A.  M.  190). 

Wild  black  cherry  (Padus  serotina).— Erie,  Pa.,  Todd;  Wasliing- 
ton,  D.  C;  Kandolph  County,  W.  Va.,  (II.  6801a);  Wisconsin,  Hoy 
(1865);  southern  Arizona  (A.  A.  and  A.  M.  18S). 

IsLAY  (Laurocerasus  ilicifolia). — California  (A.  A.  and  A.  M.  185). 

THE   mimosa    family    (mIMOSACE^). 

Fifteen  species  of  tliis  family  become  arborescent  in  the  United 
States,  only  one  of  which,  so  far  as  known,  is  attacked  by  sapsuckers. 
Mesquite  iProsopis  glandiUosa) .^Arizona  (A.  M.  174). 
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THE   SENNA   PAMILX   (CilSALPIKACE*). 

Two  of  the  12  native  species  of  trees  of  this  family  are  attacked  by 
sapsuckers,  and  one  of  them  at  least  is  much  disfigured.  One  West 
Indian  species  also  is  punctured  by  the  sapsucker. 

uer  OF  cssALpiHACBJt  attacked. 

Water  locust  (Olediiaia  ogvaHcd) .—This  tree  is  very  commonly 
attacked  by  sapsuckers  near  Longbridge,  La.,  and  swollen  girdles  are 
produced  similar  to  those  figured  for  the  honey  locust. 

Honey  locust  {Gleditsia  triacaTithos) . — Near  Longbridge,  La., 
nearly  every  tree  is  attacked  by  sapsuckers  and  protruding  girdles  are 
usually  formed.  One  tree  (fig,  5  and  PI.  IV,  fig.  3)  was  remarkably 
deformed,  having  shelflike  girdles,  some  of  which  extend  halfway 
around  the  tree  and  project  4  inches. 

Logwood  { Hxmatoxyhn  campeehianum). — Bahama  Islands,  Moore. 

THE   PEA   PAMILr  (PABACEJl). 

Ten  arborescent  species  of  this  fanuly  occur  in  the  United  States, 
of  which  two  are  known  to  be  attacked  by  sapsuckers. 


Locpst  (Rohima  pseudacacia). — Randolph  County,  W.  Va.  (F. 
73108). 

SoNORA  IBONWOOD  (Olueya  te«ota). — Arizona  (A.  M.  liM). 

THE  BDE   FAMILY  (bDTAC&£), 

Only  one  of  the  nine  native  arborescent  species  is  known  to  be 
molested  by  the  yellow-beIHe<l  sajtsucker. 
S&Tisv/ooo  (Xanihoxylumjiavum). — Southern  Florida  (A.  M.  ISO). 

THE    MAHOGANY   FAMILY   (mELIACEA). 

The  single  native  tree  of  this  family,  the  valuable  mahogany,  is 
attacked  by  sapsuckers. 

Mahogany  {Sivieienia  makogani). — Dr.  Hopkins  obtained  speci- 
mens of  veneer  made  of  Cuban  mahogany  at  Indianapolis,  Ind., 
which  prove  that  the  sapsucker  attacks  this  tree.  A  trunk  collected 
on  one  of  the  Florida  Keys  has  numerous  pecks  in  the  bark  (A.  M.  141). 

THE  SPUBOE   FAHILT  (EUPHORBIACE^). 

One  of  the  four  native  arborescent  species  is  attacked  by  sap- 
suckers. 

Large  Goiana  pldm  {Drypetes  diversifolia). —Florida  Keys  (A.  A. 
140). 
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THB   SDHAO  FAMILY  (ANACARDLVOE*). 

Tellow-bellied  sapsuckers  attack  one  of  the  nine  native  trees  of  this 
family. 

SllOKJi  TBBB  ( Cotinua  americanus). — Huntsville,  Ala.  (A.  M.  136). 

THE  HOIXY   PAHILT  (AQDIFOLIACElf}, 

The  genus  Hex  includes  all  (11)  arborescent  species  of  this  family 
occurring  in  the  United  States.  Five  of  these  species  are  known  to 
be  attacked  by  sapsuckers,  and  at  least  one  of  them  {Ilex  eassine)  to 
be  killed.  Nearly  all  the  hollies  are  planted  for  ornament.  The  sap- 
sucker  pecking  disfigures  the  smooth  gray  or  white  bark  and  some- 
times results  in  the  death  of  the  trees. 

LIST  OF  AQUIPOUACB.E   ATTACKKD. 

HoLLT  {Ilex  deddua). — Red  River  Valley,  Ark.,  Hough. 
Holly  (Ilexmoniana). — Allegheny  Mountains,  N.  C,  Hough. 
Holly  (IlexcasaiTie). — Cottonport  and  Longbridge,  La. 
YoCFON  (Ilex  vomitoria). — Church  Island,  N,  C. 
Holly  (iZei  oj)a«ffl).—Matte8on,  Miss.  (F,);   Fannin  County,  Ga., 
November  29,  1909  (P.);  Tennessee  (A.  M.  129);  Abbeville,  La. 

THE  HAPLBS  (ACBRACE^). 

The  single  genus  of  this  family  in  the  United  States  consists  of  21 
species,  9  of  which  are  attacked  by  sapsuckers,  2  sometimes  being 
killed.  Sapsucker  work  ia  recorded  for  1  introduced  species.  Evi- 
dently in  some  localities  maples  are  great  favorites  with  the  sapsuck- 
ers, and  many  valuable  ornamental  trees  are  killed. 

UBT  or  ACBRACB^   ATTACKED. 

Steiped  haple  (Acer  pennsylvanicutn). — Western  Maine,  Wm. 
Brewster;   Lewis  County,  N.  Y.,  Hough. 

Sycahobe  maple  (Acer  pseudoplatanus). — Smithsonian  grounds, 
District  of  Columbia. 

Silver  haflb  (Acer  saccharinum). — Illinois (F.  26411  and  26492); 
Indiana,  Butler  (1897). 

Red  maple  (Acer  rubrtan). — Bolles  describes  sapsucker  work  on 
the  red  maple  as  follows: 

The  drilla  made  by  the  woodpeckers  began  18  feet  from  the  ground  and  formed  a 
girdle  entirely  around  Ihe  trunk.  The  girdle  contained  over  800  punctures  and  was 
about  3  feet  in  height.  In  places  the  puncturoa  or  drills  had  run  together  causing  the 
bark  to  gap  and  show  dry  wood  within.  .  .  .  The  leaves  on  branches  above  the 
drillB  drooped;  those  below  were  in  good  condition. 

Bendire  says  the  bird  "is  partial  to  the  .  .  .  red  .  .  .  maple," 
and  "Hermit"  states  that  "red  maples  .  .  .  were  dead  or  dying" 
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as  a  result  uf  the  peckiiig.  Specimens  from  Elssex  County,  N.  Y. 
(A.  M.  110),  and  Illinois  (F.  26494)  also  show  sapsucker  work. 

Red  maple  (Acer  drummoTidi). — Cottonport,  La. 

SuOAE  MAPLE  (AcBT  soccharuw.) . — Bendire  states  that  the  sap- 
sucker  "is  partial  to  the  .  .  .  sugar  maple,"  and  Furdy  calls  it  one 
of  the  bird's  preferred  food  trees.     Butler  says: 

Choice  maples  ar«  seriously  damaged.  ...  I  have  counted  six  of  theee  birds  at 
one  time  on  a  dozen  sugar  maples  .  .  .  and  have  seen  the  sap  flow  in  a  stream. 

John  Brady,  of  Batavia,  111.,  testifies  that  the  sapsucker  hurts  hard 
maple  trees  (Sept.  29,  1885),  and  M.  S.  Giles,  of  Waukegan,  HI., 
reports  that  sapsuckers — 

destroy  more  shade  trees — particularly  hard  maple  and  linden — than  any  one  thing 
that  I  know  of.  1  set  out  hard  maples  on  my  place  over  32  years  ago  and  I  have  only 
succeeded  in  saving  (hem  by  persistently  killing  the  aapsuckera  for  the  past  6  or  7 
years— tor  it  was  only  as  far  back  as  that  I  woke  to  the  ditmage  that  those  birds  were 
doing  to  the  trees.  Twenty  years  ago  this  place  was  noted  for  the  number  of  hard 
maple  shade  trees  it  had;  to-day  I  can  show  you  in  my  own  immediate  neighborhood 
dozens  of  trees  that  are  destroyed,  or  partially  so,  from  the  work  of  the  "sapsucker" 
{ilfay  2,  1909]. 

Specimens  from  Morgantown,  W.  Va.  (H.);  Louisville,  Ky,,  and 
Illinois,  and  Iron  County,  Mo.  (F.  26493  and  72158),  also  show  sap- 
sucker work. 

Black  haple  {Acer  niffrum). — Illinois  (F.  26410). 

White-babeed  haple  (Acer  leiicoderme) . — Boulden,  Ga.  (A.  M. 
113). 

MonNTAiN  MAPLE  (Acer  grandidentatum). — Garfield  County,  Utah 
(A.M.  112). 

Box  ELDER  (Acer  negundo). — Butler  County,  Mo.  (F.  72128); 
Fairfax  County,  Va.;  Longbridge,  La. 

THE    BUCKEYE    FAMILY    {jISCULACRE). 

But  one  of  tlie  six  native  arborescent  species  is  known  to  be 
molested  by  sapsuckers  and  that  but  slightly. 
Ohio  buckeye  (MscuIub  glabra). — Indianapolis,  Ind.  (H.  2423a). 

THE    BUCKTHORN    FAMILY    (bHAMNACE.*:). 

Three  of  the  12  arborescent  species  of  tlie  United  States  are  known 
to  be  attacked  by  sapsuckers.  None  are  known  to  be  injured  severely, 
though  the  Indian  cherry  and  the  Cahfomia  lilac  are  undoubtedly 
disfigured. 

LIST  OP  BSAUHACBM   ATTACKEn. 

Cascara  8AGBADA  (Rhamntis  purahiana). — Seattle,  Wash.  (H. 
174b). 

Indian  cherry  (Rhamnua  caroliniana). — Florida  (A.  M.  94). 
California  lilac  (Cearioikus  thyrsiflorvs). — California  (A.  M.  91). 
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THE    BASSWOOD    FAMILY    (tIUACE^). 

Four  of  the  eight  native  trees  of  this  family  are  attacked  by  sap- 
suckers  and  two  introduced  species.  Swollen  girdles  are  a  rhararter- 
istic  result,  sometimes  greatly  disfiguring  these  valuable  ornamental 
trees.     One  species  {Tilia  ameriaiTia)  is  know'n  to  be  killed  (seep.  46). 


Basswood ( TiZia  atnericana). — Randolph  County,  \V.  Va.(II.  6801) ; 
Waukegan,  111.,  May  2,  1909,  M.  S.  Giles;  Wisconsiu,  Hoy  (1865); 
Illinois  (F.  26405  and  26490);  AUenton,  Mo.  (A.  A.  and  A.  M.  8S); 
Butler  County,  Mo.  (F.  73188);  Department  of  Agriculture  grounds, 
District  of  Columbia;  Plummers  Island,  Md,;  Rockfish  Valley,  Va.  ' 

Basswood  (Tilia  heteropkyUa). — Tennessee  (A.  A,  and  A.  M,  87), 

Basswood  (Ti2ia  niichauxii).— West  Vii^nia  (F.  74773). 

Basswood  {TUia  pufcf«ren«).— Abbeville,  La.;  Florida  (A.  M.  86). 

Linden  (TUia  europea). — Department  of  Agriculture  grounds. 
District  of  Columbia. 

Silky  linden  {Tilia  tomentosa). — Department  of  Agriculture 
grounds.  District  of  Columbia. 

THE   FRBHONTIA   FAMILY   (CHBIRANTUODENDRACBf). 

The  single  native  representative  of  this  family  is  attacked  by 
sapsuckers. 

Fremontia  (Fremontodendron  califomieum). — San  Jacinto  Moun- 
tains, Cal.  (A.  A.  and  A.  M.  85). 

THE   TAMARISK   FAMILY    (tAHARICACEJE.) 

The  single  introduced  species  is  attacked  by  sapsuckers. 
Tauabjsk  {Tamarix  gaUica). — Belle  Isle,  Ija. 

THE   OLEASTER   FAMILY    (eI-^AONACE*;), 

One  introduced  species  of  this  family  is  known  to  be  attacke<l  by 
sapsuckers. 

Silver  oleaster  {Eheagnvs  umbeHata). — Department  of  Agri- 
culture grounds.  District  of  Columbia. 

the  white  hanqrove  family  (combretace^). 

Ail  the  native  siwcies,  tliree  in  number,  are  attacked  by  sapsuckers. 

LIST  or  COUBRBTACBA   A 


BuTTONWOOD  (Conocarpjis  erecta). — Florida  Keys  (A.  A.  and 
A.  M.  70). 

Black  olive  tree  {Budda  huceras). — Elliotts  Key,  Fla,  (A.  A.  and 
A.  M.  69). 
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White     mangbove     {Laguiicularia     racemosa) . — Florida     Keys 
(A.  M.  68). 

THE   MTBTLB  FAMILY   (mTETACRS). 

One  of  the  seven  native  arborescent  species  b  known  to  be  attacked. 
Spanish  stoppee  iEugenia  buaifolia). — Key  West,  Fla.  (A.  M.  76). 

THE  DOGWOOD  FAMILY    (oORNACBf). 

Six  of  the  10  native  arborescent  species  are  attacked  by  aapsuckers. 
None  are  known  to  be  seriously  injured. 


Souk  gum  (Nyssa  aylvatka). — Dismal  Swamp,  Va.,  H.  S.  Barber. 

Tupelo  gum  (Nyssa  um^m). ^Illinois  (F.  26433). 

Ogeche  plum  {Nyssa  ogeche). — Geor^a  (A.  M.  66). 

Cornel  (Comus  asperifolia  drummondi). — Columbia,  Tex. 
(A.  M.  62). 

Flowering  dogwood  (Oynoxylon  Jhridum). — lUinois  (F,  26429); 
Cottonport,  La. 

Western  dogwood  (Cynorylon  nuttaUi). — Oregon  (A.  M.  63), 

THE   HEATH   FAMILY    (EKICACE.X:). 

Two  of  the  13  arborescent  species  of  the  United  States  are  attacked, 
one  of  which  is  severely  injured. 

SoUBWOOD  (Oxydendruin  arhoreum). — (A.  A.  and  A.  M.  56.) 
Madrona    {ATbutue    memiesii). — A   specimen    collected    by    Dr.  " 
Hopkins  at  Grant  Pass,  Oreg.,  April  25,  1899,  shows  large  continuous 
horizontal  areas  denuded  of  bark.     After  several  years'  growth  the 
wood  at  the  bottom  of  these  wounds  is  still  left  ex]>osed. 

THE   HUCKLEBERRY   FAMILY    (VACCINIACE^) . 

The  single  arborescent  species  of  this  family  is  attacked  and  patches 
of  ite  bark  are  killed. 

Tree  huckleberet  (Batodevdron  arioreum).— At  Cottonport, 
Longbridge,  and  Abbeville,  La.,  this  species  is  abundantly  punctured 
by  sapsuckers.  Most  of  the  trees  have  girdles  of  pecks  and  the  bark 
is  killed  in  spots.  The  healing  is  slow  and  difficult,  leaving  patches 
of  dead  wood  exposed  and  the  exterior  of  the  tree  considerably 
distorted. 

THE   SAPODILLA   FAMILY   {BATOtACSJE,). 

Two  of  the  11  native  trees  of  this  family  are  attacked  by  sap- 
suckers. 

Southern  buckthorn  (Bumdia  lycmdes). — Florida  (A.  A.  and 
A.  M.  45). 
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Arizona  buokthosn  {Bumdia  tigida). — Western  Texas  or  Arizona 
(A.  A.  47). 

THE    EBONT   FAlfII,Y   (eBENACKX). 

One  of  the  two  native  trees  ia  attacked  by  sapsuckers. 
Pebsimmon  (ZHoapyros  mrffiniaTia). — Illinois  (F.  26437);  Cotton- 
port,  La. 

THE  8TORAX  FAMILY   (STYHAOACEf) . 

One  of  the  two  native  arborescent  species  is  attacked. 
Sn.vERBBix    TBEE    (Holesia    Carolina). — Fannin    County,    Ga., 
Decembers,  J909  (F.). 

THE  OLIVE   PAMILT  (OLEACEai). 

Seven  of  the  21  native  ash  trees  are  attacked  by  sapsuckers,  one 
being  seriously  injured.  Three  other  genera,  each  with  one  arboi^ 
OKccnt  species,  complete  the  list  of  trees  of  the  Unite<l  States  belong- 
ing to  the  olive  family.  One  of  these,  the  devilwood  of  Florida,  and 
one  introduced  tree  are  sometimes  punctured. 

LIST  or  OLr.ACBJB  attacked. 

Black  ash  (Fraxinua  nij/m). — Cranesville,  W.  Va.  (H.). 

Asn  (Fraxinua  oregona). — Oregon  (A.  A.  23). 

Blue  ash  ( Fraxinua  guadrangulaia) , — Iron  County,  Mo.  (F.  72388). 

Water  ash  {Fraxinus  caroliniana). — J.  M,  Thompson, 

Green  ash  {Fraxinus  pennsylvanica  var.  lajiceolata) .—Geurgia., 
West  Vii^inia  (F.  72372);  Venice,  La. 

Pumpkin  ash  (Fraxinus  profunda). — Butler  County,  Mo.,  June  2, 
1908  (F.). 

WnrrE  ash  ( Fraiinus  americana). — Bendire  remarks  that  the  sap- 
sucker  is  partial  to  the  white  ash,  and  Bolles  notes  that  it  is  "drilled 
for  successive  yeans"  by  sapsuckers  and  says  "the  forest  trees 
attacked  by  them  generally  die."  Wlute  ash  trees  near  Cottonport, 
La.,  bore  as  many  punctures  as  the  bark  would  hold.  Sapsuckcr 
work  was  abundant  on  white  ashes  at  Abbeville,  La.,  and  specimens 
showing  sapsuckcr  injury  have  been  examined  from  Illinois  {F.  26439) ; 
Butler  County,  Mo.  (F.  72438);  Evansvllle,  Ind.,  July  9,  1904  (II.); 
and  Marion,  Ind. 

Devilwood  (Osmanihis  americana). — Florida  (A.  A.  and  A.  M. 
21). 

V-Rn^T  (Ligustrum  sp.). — Newport,  Ark.  (J.  W.  and  J.  M.  Stayton, 
May  27,  1911). 

99068°— Bull.  39— H 1 
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THE    EHBETIA    FAMILY   ( EHRETIACB*:) . 

One  of  the  five  arborescent  species  of  the  United  States  is  punc- 
tured by  sapsuckers. 

NocKAWAY  {Ehretia  eUipi^a). — ^Texas  (A.  M.  17). 

THE   TRUMPET    CREEPER    FAMILY   (BIGNONIACE*). 

Three  of  the  five  native  arborescent  species  are  attacked  by  sap- 
suckers. 


{Catalpa  cato/pa) .—Smithsonian  grounds,  District  of  Columbia. 
(Catalpa  spedosa). — Allenton,  Mo.  (A.  A,  and  A.  M,  12);  Illinois 
(F.  26441). 

Desert  wnxow  (OhUopsis   Knearw).— Arizona  (A,   M,    I4). 

THE   MADDER    FAMILY   (RUBIACE.G). 

One  of  the  seven  native  trees  is  attacked. 
BuTTONBUsH  ( Oepkalanihus  ocddenialii*)  (A.  A,). 

THE  HONEYSUCKLE  FAMILY   (CAFRIFOLIACE.*:) . 

Each  of  two  genera  of  this  family  baa  five  arborescent  species  in 
the  United  States.  Of  one,  the  elders,  one  species  is  known  to  be 
attacked  and  of  the  other,  the  black  haws,  three  sjwcies.  So  far  a.s 
known,'  none  are  seriously  injured. 


Blue-berried  elder  (Sambucus  glauca). — Oregon  (A.  M.  4)- 
Black  haw  (  Viburnum  lentago). — Missouri  (A.  A.  and  A.  M.  .3). 
Black  haw  (  Vihumum  ■prtini folium) .■ — Georgia  (A.  A,  and  A.  M. 
1);  Illinois  (F.  26435). 
Black  haw  (  Viburnum  rufidulum). — Rome,  Ga.  (A.  A.  2). 

TREES  ATTACKED  BY  THE  RED-BREASTED  SAPSUCKER. 

(Sphyrapirut  rubrr.) 
THE    POPLARS    AND    WILLOWS    (SALICACE^). 

Black  cottonwood  (Populus  trickocarpa). — Bendire. 

Cottonwood  {Populus  fremonti). — C.  S.  Thomf)son. 

Weeping  willow  {Salix  hahylonica). — "I  have  noticed  no  other 
trees  [besides  apple  and  pear]  damage<l  except  perhaps  the  weeping 
willow."     (Ernest  Adams,  Clipper  Gap,  Cal.,  Apr.  30,  1909). 

Willow  {Salix  cordata). — Vernon  Bailey  noted  young  jSpAymp«T« 
ruber  regaling  themselves  on  willow  sap  at  Donner  Lake,  Cal.,  Jidy 
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25,  1900,  and  found  many  branches  pecked  on  a  number  of  willows. 
Mrs.  Bailey  (see  bibliography),  referring  to  the  same  instance,  de- 
scribes "lengthwise  strips  of  bark  .  .  .  cut  oflF,  leaving  fiddle- 
strings  between,"     (See  PI.  V,  fig.  4.) 

Willow  (species  not  given). — A  specimen  of  willow  collected  by 
Dr.  A.  K.  Fisher  at  Tillamook,  Oreg.,  shows  almost  all  the  bark 
removed  from  a  fair-sized  sapling. 

THE    WALNUTS    (jUGLANDACE^). 

English  walnut  (Juglana  repia),— The  English  walnut  ia  very 
seriously  injured  (Ellwood  Cooper,  Santa  Barbara,  Cal.,  Jan.  22, 
1909). 

THE    BIRCHES    (bETULACE^). 

Birch  (species  unknown). — Prof.  F.  E,  L.  Beal  reports  a  white- 
barked  birch  so  seriously  injured  at  Salem,  Oreg,,  that  it  appeared 
to  be  dying. 

TOE    OAKS  <FAOACE^). 

California  black  oak  (Qitercus  califomica). — All  through  the 
oak  forests  of  the  McCloud  River  country  the  black  oaks  were  badly 
pecked  (W.  O.  Emerson,  Mar.  14,  1909). 

California  live  oak  {Quercus  offrifolia). — C,  S.  Thompson. 

THE  BARBERRIES  (bBRBERIDACE£). 

Barberry  (Berheris  ap.). — C.  S.  Thompson. 

THE  SYCAMORES  ( PLATAN AC&E)  . 

Calipobnia  sycamore  {Platanus  raceTnosa) .—C.  S.  Thompson. 

THE    APPLE    FAMILY    (mALACB*). 

Mountain  ash  {Sorbus  sitcheTtsis). — "A  species  of  mountain  ash, 
on  which  none  of  the  shoots  were  over  3  inches  through,  had  been 
riddled  all  over  by  the  birds"  (Bendire). 

Mountain  ash  (Sorhtis  sp.).— Prof,  F,  E,  L,  Beal  reports  an 
arborescent  mountain  ash  so  seriously  injured  at  Salem,  Oreg,,  that 
it  appeared  to  be  dying. 

Pear  {Pyrus  communis). — ^The  pear  tree  is  attacked  by  the  red- 
breasted  sapsucker  (W.  O.  Emerson,  Ilaywards,  Cal.,  Mar,  14,  1909). 
"A  pear  tree  50  or  more  years  old  stands  within  20  feet  of  our  house 
and  the  trunk  and  lower  branches  are  covered  with  sj-mmetrically 
arranged  pits"  (Ernest  Adams,  Chpper  Gap,  Cal.,  Apr.  30,  1909). 
At  Blaine,  Wash.,  "the  sapsuckers  do  immense  damage,  especially 
to  the  pear  trees"  (Dawson  and  Bowles). 
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Apple  (Malus  nuihis).- — "Some  apple  trees  [attacked  by  this 
specie^]  died  back  at  the  top  and  did  not  thrive,  so  that  I  cut  them 
down  ag  useless"  (EUwood  Cooper,  Santa  Barbara,  Cal.,  Feb.  8, 
1909). 

Alon^  in  Ft^bniary  and  starch  thin  ppecieii  docs  a  good  deal  of  tappjn;;  the  apple 
trees,  more  particularly  in  old  orrhards  isolated  in  oullyinf?  eanyons  and  mounlain 
flats.  In  one  old  apple  orchard  in  Culls  Canyon  [near  Haywards,  C^l.j  rerUun  varie- 
tiex  of  apple  treea  are  badly  (girdled,  as  the  bcllflower,  winter  pcamiain,  and  Baldwin. 
This  1  have  noticed  all  through  the  Santa  Cruz  Mountains,  where  a  good  many  apple 
orchards  lav. 

September  10,  190S,  while  on  the  McCloud  River  near  Baird,  Shaata  County, 
I  was  in  a  small  orrhard  patch  of  a  dozen  trees,  silualed  in  a  deep  ravine  of  the  moun- 
tains, where  no  other  orchards  were  in  milpH;  these  trees  were  the  worst  affected  of 
any  I  ever  saw  by  the  S.rufter  work.  From  within  a  footof  IhefjTOund  up,  all  the  main 
branches  were  literally  cut  up  with  their  sap  holes.  It  could  plainly  be  seen  where 
the  trees  had  rapidly  healed  or  grown  up  again  and  left  the  bark  all  pitted.  No  evil 
effect  was  noted  as  to  small  fruit,  for  I  never  saw  finer  sized  nor  colored  apples  in 
Iho  coast  counties.  In  a  10-mile  drive  from  there  lo  the  railroad  1  observed  wherever 
(here  grew  an  apple  (roc  it  was  netted  with  rubfr's  sap  holes.  [W.  O.  Emenwii,  Ilay- 
wards,  Cal.,  Mar.  14,  1909.1 

All  the  old  [20  to  50  yearn]  pi-ar  and  (C[>plc  trees  are  badly  scarred  up  from  the 
ravages  of  this  bird.  ...  I  have  removed  numbers  of  the  old  apple  trees  which  were 
affected.     [Ernest  Adams,  Clipper  Gap,  Cal.,  Apr.  30,  1909.] 

THE   PLUMS   AND    CHERRIES    (aMYGDALACE.*:). 

Peach  (Prunus  persica). — Mr.  C'arbcny  stated  that  if  he  did  not 
keep  these  birds  in  check  they  would  kill  every  fruit  tree  he  owned. 
At  least  a  dozen  peach  trees  were  scarred  from  top  to  bottom  with 
small  borings  of  thia  bird  (J,  II.  Gaut,  Burney,  Cal.,  Aug.,  1905). 

Apricot  (Prunus  armeniaca) .—"  It  taps  fruit  trees,  especially 
prune  and  apricot,  .  .  .  Trees  are  frequently  killed  by  ,  ,  ,  punc- 
tures. ,  .  .  The  evil  ...  is  wrought  in  summer  wlien  the  dry 
season  has  enfeebled  the  tree"  (Cook), 

Plum  (Prunus' domestica) . — The  plum  is  attacked  by  the  rt^cl- 
brea-stcd  sapsucker  (W,  O.  Emerson,  llaywards,  Cal.,  Mar.  14,  1909). 
See  also  quotation  under  A|)ricot,  just  above. 

TlIE    RUE   family    (rUTACE*). 

Orange  (Citrus  aurantium). — "Some  complaint  has  been  made 
from  Riverside  and  Ijos  Angeles  Counties  of  this  species  cutting  tlie 
orange  trees  badly  during  the  winter  months"  (W.  O,  Emerson,  Mar, 
14,  1909),  Orange  trees  are  very  seriously  injured  (Ellwood  Cooper, 
Santa  Barbara,  Cal.,  Jan.  22,  1909). 

THE    SUMAC   family    (aNACARUIACE.E). 

Pepper  tree  (ScJiinns  motle). — The  red-breasted  sapauckei  is 
"oftcnest  noticed,  even  along  the  noisy  city  streets,  in  the  pepper 
trees,  the  nap  of  wliicli  this  bird  seems  to  particularly  like"  (Grin- 
ncll,  1898). 
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THE   MYRTLE    FAMILY    (MYRTACK-R). 

Blub  gum  {Eucahjpfus  globulus). — This  specips  is  injurod  by  tlio 
ped-breasted  sapsucker  (Ellwood  Cooper,  Santa  Barbara,  C'al.,  Jan. 
22,  1909).  "A  number  [of  sapsuckers]  have  taken  a  fancy  to.  a  big 
blue  gum  tree  in  the  yard,  where  on  warm,  sunny  days  they  ...  go 
to  peck  holes  and  suck  the  rich  sap  tliat  flows  freely  in  the  cold  fall 
months"  (Emerson). 

TREES  ATTACKED  BY  THE  WILLIAMSON  SAPSICKEB. 
[Spki/rapiaa  Ihymideiis.) 

Bm.L  PINE  (Pinus  "ponderosa). — "Many  grills  of  borings  were  seen 
in  the  bark  of  yellow  pines  and  firs  at  Bluff  Lake  [Ca!.]  which  I 
ascribed  to  this  species"  (Grinnell,  1908).  A  specimen  from  Pine 
Grove,  Mont.,  collected  by  Joseph  Brunner  (H.  8516),  is  riddled  with 
peeks,  vertical  stri|)s  of  bark  being  cleanly  removed. 

IjODGEPOI.r  pine  (.Pinvfi  murrayarta) . — Belding  remarks  tliat  Wil- 
bamson  sapsuckers  were  "breeding  in  Jiving  tamaracks  and  covered 
with  their  resinous  juices,"  which  implies  that  the  trce^  were  tapped. 

Pine  (species  not  given).— Xferrill  notes  that  tliis  sapsucker  is 
"partial  to  young  pines,  with  tlie  soft  inner  bark  of  which,  and  frag- 
ments of  insects,  tlic  stomachs  of  adults  are  usually  fdled." 

White  fir  {Ahies  eoncol-nr). — See  quotation  from  Grinnell  under 
Bull  pine. 


Condensing  the  information  contained  in  the  foregoing  lists,  we 
find  that  the  yellow-bellied  sapsucker  attacks  no  fewer  than  246 
species  of  native  trees  and  6  vines,  besides  31  kinds  of  introduced 
trees.  Twenty-nine  of  these  trees  and  1  vine  aie  known  to  be  some- 
times killed  and  28  others  are  much  disfigured  or  seriously  reduced  in 
vitality. 

The  red-breasted  sapsucker,  a  bird  much  less  observed,  is  known 
to  attack  20  species  of  trees  and  shrubs,  to  damage  individuals  of  at 
least  11  of  them,  and  sometimes  lo  kill  members  of  8  species.  Con- 
sidering the  smaller  range  of  this  sapsucker  and  our  com]>arative 
unfamiliarity  with  its  habits,  there  is  little  doubt  that  bird  for  bird 
it  is  fully  as  detrimental  to  trees  as  tlio  more  widespread  yellow-bellied 
woodpecker. 

The  Williamson  sapsucker  is  here  recorded  as  attacking  3  species 
of  the  pine  family. 

Combining  the  statistics  for  the  3  species  of  sapsuckers,  we  find 
that  they  arc  known  to  attack  J.'SS  trees,  shrubs,  and  vines  of  4.5 
native  families.     These  families  are  represented  by  608  arborescent 
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species  in  the  United  States,  of  which  248  are  known  to  be  punctured 
by  sapsuckers.  Tliirty-eight  introduced  species  are  attacked,  whicli 
belong  to  17  families,  3  of  which  have  no  native  representatives. 
Sixty-three  of  the  total  number  of  trees  and  shrubs  are  seriously 
damaged  by  sapsuckers  and  31  of  them,  besides  1  vine,  are  known  to 
be  killed.  Theie  are  31  fam'dies  of  plants  having  native  arborescent 
species  in  tbiscountry,and7  wholly  introduced  families,  no  member  of 
whicli  is  known  to  be  attacked  by  sapsuckers.  Ilowever,  these  fam- 
ilies average  less  than  2  species  each,  while  the  native  famihes,  includ- 
ing the  258  species  attacked,  contain  an  average  of  14  species  each, 
so  that  our  negative  results  for  the  former  group  are  probably  due  in 
great  part  merely  to  the  small  amount  of  material  examined  rather 
than  to  the  sapsuckers'  distaste  for  trees  of  these  families. 

Indeed  it  seems  probable  that  practically  all  trees  accessible  to 
sapsuckers  will  sooner  or  later  be  attacked.  The  only  widespread 
and  numerous  trees  not  yet  known  to  be  punctured  are  the  mul- 
berries, Osage  orange,  and  figs  (family  Moracefe),  and  the  palms  and 
yuccas  belonging  to  the  endogenous  subclass  of  plants,  in  wliieh  the 
circulation  of  sap  is  pecuhar,  which  are  presumably  unsuited  to 
sapsuckers. 

The  evidence  shows  that  the  three  species  of  sapsuckers  have  prac- 
tically the  same  habits  and  consequent  injurious  elTocts  upon  trees. 
However,  the  Williamson  sapsucker  is  not  now  known  to  harm  trees 
of  great  value.  Leaving  tliis  species  out  of  consideration  and  speak- 
ing only  of  tlie  red-breasted  and  yellow-belliecl  sapsuckers,  the  above 
detailed  testimony  abundantly  confirms  the  conclusion  drawn  from 
the  anatomical  structure  and  stomach  examination,  namely,  that 
8a|>suckers  habitually  feed  upon  bast,  cambium,  and  sap.  It  further 
shows  that  in  securing  their  favorite  food  they  often  remove  so  much 
of  the  growing  layer  of  trees  that  the  vigor  of  the  latter  is  impaired, 
sometimes  to  sucli  a  degree  that  death  ensues. 

However  strong  seems  the  indictment'  against  the  sapsuckers,  it 
must  not  be  imagine{l  that  every  tree  pecked  by  them  is  doomed.  On 
the  contrary,  they  frequently  work  on  a  tree  year  after  year  without 
noticeably  dirainisliing  its  vitality.  Near  Washington  tJie  writer  has 
notetl  large  elms  whose  trunks  have  evidently  been  attacked  by  many 
generations  of  sapsuckers  and  are  freely  drilled  every  year,  but  wliich 
to  all  appearances  are  now  in  perfect  health,  W.  A.  Taylor,  of  the 
Division  of  Pomology  in  the  Department  of  Agriculture,  states  that 
at  his  home  in  southwestern  Micliigan  there  are  several  apple  trees, 
now  over  70  years  oki,  wliich  are  known  to  have  been  yearly  drilled 
by  sapsuckers  without  diminisliing  their  vigor  or  productiveness.  The 
western  half  of  the  Department  of  Agriculture  grounds  at  Washington 
contains  232  trees,  of  wliich  56  have  been  attacked  by  sapsuckers. 
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Only  one  of  these  gives  external  evidence  of  injury,  an  English  walnut, 
one  limb  of  which  has  been  partly  killed,  and  only  a  few  are  noticeably 
disfigured. 

While  there  is  no  doubt  that  trees  may  be  freely  attacked  by  sa|>- 
suckers  without  tlieir  lives  being  endangere<l,  it  is  equally  true  that 
many  trees,  including  valuable  orchard  and  ornamental  sjiecimena, 
are  seriously  injured  or  killed  by  these  woodpeckers.  The  owners 
of  such  trees  have  every  right  to  protect  them  and  should  be  given 
legal  authority  to  do  so. 
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INTRODUCTION. 

Those  relations  of  sapsuckers  to  trees  wliicli  arc  detrimental  to 
man's  interest  are  by  no  means  confined  to  the  external  disfiguration, 
the  weakening,  or  killing  of  trees.  Indeed  in  the  aggregtite  sap- 
suckers  inflict  much  greater  financial  loss  by  rendering  defcetivc  the 
wood  of  the  far  larger  number  of  trees  wliicli  thoy  work  upon  mod- 
erately but  do  not  kill.  Blemislies,  reducing  tlie  value,  appear  in 
the  lumber  from  such  trees  and  in  the  various  articles  into  which  it 
is  manufactured. 

Tliese  defects  consist  of  distortion  of  the  grain,  formation  of 
knotty  growths  and  cavities  in  the  wood,  extensive  staining,  fat 
streaks,  resin  deposits,  and  other  blemishes.  All  of  tliem  result  from 
injuries  to  the  cambium,  their  variety  being  due  to  differences  in 
the  healing.     Besides  blemishes,  ornamental  effects  are  s<>metimea 
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produced  (luring  tlic  healing  of  sapsucker  wounds,  such  as  small 
sountl  stains,  curly  grain,  and  a  form  of  bird's-eye. 

Tile  earliest  communication  we  have  on  tlus  point  is  from  diaries 
Esliom,  jr.,  of  Medora,  Ind.  On  May  27,  1892,  he  wrote  to  the 
Biological  Survey  as  follows: 

[The  Bapaucker]  niins  a  ^eat  dt^l  of  valuable  forest  timber,  namely,  oak  and  hick- 
ory, by  perking  holes.  ...  Aa  the  tree  grows  these  places  decay,  which  renders  the 
timber  unfit  for  spokps,  et&vea,  etc.  These  birds  are  not  very  numerous,  but  it  seems 
that  each  individual  can  do  a  great  deal  of  mischief,  and  should  the  country  be  over- 
run with  them  they  would  be  a  great  drawback  to  the  timber  busineea. 

Tlie  relation  of  sapsuckers  to  lumber  was  first  studied  by  Dr.  A.  D. 
Hopkins  while  he  was  connected  with  the  West  Virginia  Agricul- 
tural Experiment  Station.  He  discovered  that  curly  and  bird's-eye 
wood  are  often  caused  by  injuries  to  living  trees  by  woodpeckers. 
Dr.  Hopkins  read  a  paper  on  the  subject  before  section  F  of  the 
American  Assftciation  for  the  Advancement  of  Science,'  and  another 
before  the  American  Forestry  Association  in  August,  1S94,  and  he 
spoke  on  tlie  same  subject  at  a  meeting  of  the  Biological  Society  of 
WasJiington  March  25,  1902.  Dr.  Hopkins  has  generously  turned 
over  to  the  Biological  Survey  the  manuscript  and  photographs 
illustrating  tlie  latter  communication,  in  addition  to  hia  large  col- 
lection of  wood  samples  showing  woodpecker  work.  This  collection, 
augmented  by  material  gathered  by  the  writer  in  the  field  or  exam- 
'  ined  in  various  museums,  forms  the  basis  of  tliis  section  of  the 
bulletin. 

In  his  address  on  "Ornaments  and  blemislies  in  wood  caused  by, 
insects  and  birds,""  Dr.  Hopkins  says: 

Blemished  or  defecta  appear  in  luinl)er  aod  wood  finish  as  discolored  spots,  checks, 
dark  stains,  resin  depoaibi,  pinholes,  wormholes,  etc.,  and  in  the  trees  as  iican<,  decayed 
spots,  and  hollow  trunks. 

Ornamental  conditions  appear  in  the  lumber  and  inside  finish  and  /uraiture  as 
so-called  bird's-eye,  curly,  burl,  and  wavy  or  satined  eflectK  and  on  the  surface  of 
the  wood  Iwnnalh  the  bark  aa  artititic  and  euriuu-i  carved  and  eralwsned  work. 

Twenty  or  thirty  years  a^o,  when  the  choicest  material  could  be  selected  from  an 
alinndant  and  cheap  supply,  blemiohes  were  rarely  neen,  even  in  the  cheaper  fin L<*bed 
product,-!.  Within  recent  ycai^,  however,  the  supply  ot  choice  lumherfree  from  defecta 
is  becoming  so  iicarce  tliat  none  hut  the  most  expensive  finished  articles  arc  entirely 
free  from  them.  Indeed,  it  would  be  difficult  to  lind  a  recently  coustructcd  public 
buildii^  or  private  rexidenco  which  does  not  show  in  the  natural  wood  finLili  one  to 
many  bicmii'lies,  the  result  of  various  causes.  Most  of  them  which  are  not  natural 
condiLionij  in  the  wood  are  caused  primarily  by  insects,  birds,  mammals,  and  various 
other  agencies  which  produce  wounda  in  the  cambium  of  the  living  tree. 

'  HopklD«,  A.  D.,  Some  Inrereetlni!  conditions  In  wood  resultlni;  from  Ihe  Btturk  o[  Inaecta  uiil  vood- 
prckers.  I'loc.  Am.  Ann.  Adv.  Scl.  ISM,  p.  253  [abatracl].  Excerpts  from  thin  paper  nam  publlahBd 
byDr.Hopk[nauiidflrlhe(LI1e"TheReLa[lDnoriD9«'t3SndBlrdstDPie9eDlFDn»tCondttlam,"ln(',ardea 
and  Forest,  VII,  MS  and  373,  l)t91,  Ita  subject  matWr  was  brought  bplore  the  Biological  Bodet;  ot 
Wnsblr^ton  by  I'ral.  C.  V.  Riley,  Doc.  IJ,  MM.  In  a  paper  entltliKl  "Some  Intereatlng  BcBUlts  of  In> 
Juries  to  Traps;"  and  a  revleir  by  II.  C.  Hovey  appeared  In  tbe  Sckatlflo  Ameiloan,  LXXI,  161,  ISM. 

■  Ueetine  ol  Rial.  Sue.  Wash.,  Uur.  2.'>,  1»{1S. 
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The  condition  in  wood  of  various  kinds  reHulliag  from  tbe  everywher 
work  of  the  cla-ti  of  woudpeckers  known  oa  gaptnicken  iti'  the  bark  of  forest  and 
cultivated  treea  has  been  the  subject  of  special  interest  to  me  for  many  years,  and 
my  work  on  forcet  insecta  has  uatuially  offered  a  good  opportunity  for  observaljona 
and  the  collecting  of  specimenH.  The  material  collected  represents  some  AO  speciee 
of  forest  tnxa  of  many  genera  and  families  and  from  widely  differing  nections  of  the 
country. 

It  appeum  that  the  object  of  the  sapsucker  working  in  the  bark  of  living  treet<  i»  to 
secure  both  liquid  and  solid  food  from  the  sap,  cambium,  and  bast,  and  not  for  tlie 
purpose  of  collecting  inBeclH,  or  at  least  not  primarily  for  tliat  purpose.  The  punc- 
ture:! in  the  bark  vary  in  size,  form,  and  arrangement  according  to  tbe  species  of  tree 
and  the  charactttr  of  the  food  fumisbed.  In  the  pine,  spruce,  hemlock,  juniper,  and 
probably  in  all  conifers,  the  deeirable  substance  ia  furnished  by  the  living  bast  tiiflue 
and  cambium,  while  the  wood  yields  reain  instead  of  sap;  therefore  the  birds  have  no 
occasion  to  puncture  the  cuter  wood  ring  and  very  rarely  do  ao,  wheiea'*  in  maple, 
walnut,  hickory,  and  such  trees  as  furnish  at  certain  limes  of  the  year  a  profuse  flow 
of  saccharine  aap  from  the  .sapwood  the  outer  ring  of  wood  is  generally  punctured. 
In  the  former  the  wounds  are  uxuaily  broad,  often  connected,  and  arranged  in  longi- 
tudinal rows,'  while  in  the  latter  they  are  narrow,  funneWhaped,  rarely  joining,  and 
artat^ed  in  transveiT«  rows.  The  method  of  healing  of  theee  wounds  is  quite  variable, 
being  influenced  not  only  by  the  character  of  the  wound  but  by  the  species  or  class 
of  treea  in  which  they  occur.  The  resulting  defective  or  ornamental  conditions  and 
subsequent  anniial  layers  of  wood  also  vary  in  character  and  economic  icnportance 
with  different  kinds  of  trees  and  commercial  produclJi. 

The  way  in  which  sapsucker  pecks  are  healed  and  the  character- 
iatic  blemishes  and  ornamental  efTects  produced  may  best  be  under- 
stood by  the  detailed  consideration  of  these  efTects  ia  a  tree  in  which 
they  are  well  marked.  For  tliis  purpose  the  sugar  or  liard  maple  * 
{Acer  eaccharum)  is  selected,  a  favorite  tree  of  the  sapsuckers  and 
one  often  seriously  injOred  by  them.  The  punctures  sometimes 
petietrato  only  to  the  sapwood,  but  generally  they  pierce  one  or 
more  annual  rings.  Wliatever  the  character  of  the  original  wound, 
more  or  less  staining,  varjang  from  light  yellow  to  dark  brown  in 
color,  takes  place  in  its  vicinity  and  sometimes  extends  several  incliea 
up  and  down  the  grain.  Tlie  greater  the  injury  to  the  sapwood  tlie 
more  extensive  is  the  stain.  When  the  sapsucker's  drill  extends 
only  to  the  sapwood,  distortion  of  the  wood  heahng  the  wound  ia 
usually  at  a  minimum.  It  can  make  excess  growth  only  by  bulging 
out  into  the  Iiole  in  the  bark.  Upon  the  extent  of  tliis  swelhng 
depends  the  amount  of  abnormaUty  in  succeeding  annual  rings. 

Figure  9A  of  tlic  excellent  series  furnished  by  Dr.  Hopkins  illus- 
trates tills  type  of  healing.  Here  the  excess  growtli  was  small  and 
would  probably  have  been  smoothly  covered  by  the  next  annual 
layer,  though  a  second  stain  would  have  been  produced  owing  to 

I  ProhaWy  tb>  ocmtour  ot  tbc  bark  bas  much  to  do  wtth  the  ansMffineiit  of  punctures.  Conifers  oflen 
bnvF  very  thick  listk  but  vltb  longltiiillnat  cracks  irbere  the  »ood  can  be  more  quickly  nached.  Ver 
tkal  sriies  of  pr>rks  occur  on  UecliIUDiis  trees  alio,  especially  upon  those  having  loo;  ridges  or  ilrips  ol thick 


re  collectPd  at  Morgantown,  W.  i 
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exposure  of  the  cambium.  Figure  9B  further  sliows  the  results 
of  failure  to  close  the  hole  in  the  bark  and  to  cover  the  original 
wound,  thus  leaving  the  sapwood  exposed  and  liable  to  increased 
staining.  A  cone  of  cambium  and  bast  lias  formed  over  the  bottom 
of  the  peck,  which  will  persist  permanently  as  a  rounded  protubo 
ance  and  over  which  all  aucceeding  wood  layers  will  be  molded.  A 
condition  aimilur  to  tlua  in  a  specimen  having  one  layer  of  sapwood 
excavated  ia  shown  in  the  next  figure  (fig.  9C).  The  wound  is  not 
closed,  the  wood  is  left  exposed,  and  if  the  licaling  liaa  been  com- 
pleted for  the  seaaon,  an  inwardly  projecting  rone  will  be  left  as  before 
which  will  affect  the  form  of  future  annual  ringa.  Figure  9D  shows 
a  specimen  in  which  two  rings  of  sapwood  have  been  punctured  and 
the  next  year's  growth  has  been  vigorous,  fiUing  the  original  wound 
and  pusliing  out  into  the  hole  in  the  bark.     Succeeding  wood  layers 


ABC  D 

Fw,  e.— EHects  ol »psucker  work  oa  wood  ol sugar  mapieC^wr  mxhamm).    {From  Hopkins.) 

would  be  bent  outward  over  the  protuberance  which  partly  fills 
the  wound.  The  conditions  in  wood  wliich  has  made  several  years' 
growth  since  the  original  injuries  is  shown  in  figures  lOA  and  lOB, 
Both  illustrate  specimens  in  which  the  sapwood  was  punctured  and 
.extensive  staining  has  resulted.  In  one  case  vigorous  growth  fol- 
lowed the  injury  ami  the  healing  has  taken  place  as  in  figure  9D,  with 
the  result  that  the  annual  layera  of  wood  are  bent  outward  over  the 
wound.  The  other  specimen  gives  evidence  of  weaker  growth,  only 
partly  fiUing  the  original  hole  and  not  pusliing  out  into  the  bark 
opening.  Hence  the  more  vigorous  new  bast  pushed  into  the  vacancy, 
forming  a  protuberance  on  the  inner  side  of  the  bark,  between  which 
and  the  depression  over  the  original  wound  the  next  layer  was 
formed.  In  consequence  the  latter  also  was  bent  inward  and  so 
waa   every    aucceeding   layer. 

Dniitizc-ctvCoogle 
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To  recapitulnte,  fi^^iires    9A   to    9D   sliow    wounds    1.  year   old 
healed  in  various  ways.     Least  progress  is  shown  in  B  and  C,  in  both 
of  wliich  the  wound  lius  failed  to  close,     A  conical  projection  ia 
formed  on  the  inside  of  the  bark,  which  makes  a  deep  depression  in 
following  wood  layers,  as  is  illustrated  by  figure  lOA,     Figures  A 
and  D  show  wounds  promptly  closed  by  more  vigorous  growth. 
In  figure  A,  as  the  peck  extended  only  to  the  sapwood,  the  succeed- 
ing annual  layer  ia  smooth  internally  and  because  of  small  growth 
only  slightly  distorted  externally  under  the  bark  hole.     In  figure  D 
one  ring  of  sapwood  is  entirely  and  another  partly  pierced.     Tlie 
new  growth  has  been  so  thrifty  that  the  original  peck  lias  been  filled 
and  a  plug  also  pushed  out  into  the  bark  opening.     Methods  of  heal- 
ing as  illustrated  by  figures  9A,  9D,  and  lOB  produce  a  pit  on  the 
inner  side  of  the  bark  which 
causes  corresponding  eleva- 
tions in  succeeding  layers  of 
wood.    Asarule,  then,if  the 
growth  following  sapsucker 
wounds  is  vigorous,  succeed- 
ing layers  of  wood  will.be 
bent     outward     over     the 
wound;  if  weak,  the  grain 
will  bond  inward.    In  either 
ease  radial  sections  (fig.  10) 
of  the  wood  reveal  the  curl 
in  the  grain  and  tangential 
sections  cutting  tlirough  the 
^  ^  curls  show  a   condition  re- 

Fia.  lo.-EiTeufs  oi  upsuckei  work  aa  wood  otsunsr      sembling  natural  bir<l's-eye 
maple  (jieer  BKCtarun).    (From  Hopkins.)  /pi     -rv    j;       b\         k      ■»        ,, 

usually  be  recognized  from  the  arrangement  of  the  bird's-eyes  in 
rows  (see  PI.  XII)  corresponding  to  the  well-known  type  of  sap- 
sucker  work  in  the  bark,  it  may  well  receive  the  name  of  sapsucker 
bird's-eye. 

The  question  now  arises,  Wliat  is  the  effect  of  sapsucker  work 
upon  the  commercial  value  of  hard  maple  wood?  The  bird's-eye  ' 
and  curl,  and  even  small  stains  if  hard  and  sound,  may  be  considered 
as  ornamental  and  as  eiiliancing  the  value  of  the  wood.  But  exten- 
sive staining,  a  common  accompaniment  of  sapsucker  work  in  hard 
maple,  is  detrimental.  Furthermore,  the  original  pecks,  if  on  the 
surface,  appear  as  cavities  surrounded  by  bleached  and  stained  wood 
{PI.  IX,  fig.  4),  which  must  bo  plaiie<l  off  before  the  wood  can  bo 
put  to  decorative  use.  The  strength  of  the  wood  is  not  greatly 
affected  except  when  pecks  are  numerous  in  a  single  annual  layer, 
in  which  case  this  layer  constitutes  an  easy  splitting  plane. 

".ooqIc 
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'  The  failure  of  the  original  wounds  to  close  or  the  formation  of 
loose,  knotty,  and  gnarled  tisane,  together  with  excessive  staining, 
are  serious  defects  wliich  greatly  reduce  the  market  value  of  the 
lumber,  as  may  readily  be  seen  from  the  following  definition  of  the 
grades  of  maple  lumber: 

FiriU. — Finttx  must  be  S  incheti  or  over  wide,  10,  12,  14,  and  16  feet  long,  and  free 
from  all  defGotf,  except  in  pieces  10  inches  or  over  wide,  which  may  have  one  sound 
standard  defect. 

SeeoTidt. — Secondii  must  be  6  inches  or  over  wide,  S  to  IS  feet  long;  pieces  S  feet 
long  must  be  clear.    .  .  . 

No,  1  common*.— No.  1  commons  must  be  3  inches  or  over  wide,  6  to  16  feet  lonf;; 
pieces  3  or  4  inches  wide  must  have  1  face  clear. — [Inspection  rules.  National  Ilard- 
wood  Lumber  Association.] 

It  is  evident  that  lumber  sawn  from  a  maple  abundantly  punctured 
hy  sapsuckers  would  not  fare  well  at  an  inspection.  Very  few,  if 
any,  clear  pieces  of  tlie  sizes  above  specified,  the  smallest  of  wliich  is 
3  inches  wide  by  6  feet  long,  could  be  obtained  from  sucli  a  tree. 
Hence  most  of  the  lumber  would  be  classed  as  No.  2  common,  the 
fourth  market  grade,  whicli  means  a  Iieavy  loss. 

The  effects  of  sapsucker  work  in  other  trees  are  more  or  less  similar 
to  those  in  hard  maple,  but  vary  according  to  the  extent  of  injury 
and  the  liabits  of  growth  of  the  tree.  For  instance,  tlie  <lefects  are 
usually  much  more  pronounced  in  trees  in  whose  bark  holes  remain 
open  long,  whether  owing  to  slow  growth  or  otlier  reason.  On  the 
other  iiantl,  trees  of  ra])id  growth  quickly  heal  and  the  blemishes 
are  small  and  soon  dec|)ly  buried.  Wood  witli  especially  |)orous 
grain  is  extensively  stained,  while  <lcnse  wood  is  less  affccte<l. 

Defects  due  to  sajisucker  work  are  sufhciently  similar  in  a  general 
way,  however,  to  be  i<lentifiable  in  any  woo<l.  On  the  cud  of  logs, 
healed  supsucker  wounds  or  bird  pecks,  as  they  arc  commonly  called, 
appear  aa  larger  or  smaller  stains  with  more  or  less  open  fissures  or 
che<!k3  extendii^  a  short  distance  towanl  the  bark.  The  general  effect 
is  that  of  T-shaped  or  triangular  marks  or  cavities  surrounded  by 
more  or  less  stain.  Several  usually  occur  along  the  same  wood  rinsj 
(see  figs.  24,  20,  33,  37;  PI.  VIII,  fig.  2;  PI.  X,  fig.  3).  Tlie  cheol^ 
may  be  continuous,  in  wliich  case  they  constitute  a  defect  known  as 
rind  gall  (see  figs.  30  and  35).  In  longitudinal  section,  as  in  most 
boards  an<l  in  quarter-sawn  or  sliced  material,  bird  pecks  usually 
appear  as  small  knots  (also  often  T-sliaped — figs.  15, 16,  ami  23)  around 
wliich  is  a  greater  or  less  amount  of  stained  wood.  They  are  easily 
distinguished  from  true  knota,  however,  which  are  due  to  a<Iven- 
titious  buds  and  embeddeil  bases  of  twigs  and  limbs.  The  gnarly 
or  curied  growth  caused  by  bird  |)ecks  is  all  on  one  side  of  a  line  of 
separation  between  annual  rings  (see  figs.  15,  17,  22,  and  23).     Id 
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other  words,  the  distortion  of  grain  ia  confined  to  a  half  circle.  An 
ordinary-  knot  has  no  such  definite  relation  to  the  wood  layers,  and 
is  likely  to  be  approximately  circuiar  in  section.  In  rotary  cut 
material  and  of  course  occasionally  in  ordinary  lumber  (longitudinal 
sections),  bird  pecks  are  cross  sectioned,  and  generally  show  as  trans- 
verse oblong  holes,  sometimes  filled  with  loose  wood,  from  which 
stains  run  up  and  down  the  grain  (see  figs.  11,  18,  and  20).  It  is 
probable  that  the  wounds  made  in  trees  by  other  woodpeckers  some- 
times heal  so  us  to  present  the  same  appearance  as  sapsucker  pecks; 
but  these  generally  occur  only  as  isolated  blemishes,  not  in  series,  as 
sapsucker  pecks  nearly  always  do.  Sapsucker  pecks  vary  in  economic 
bearing  in  different  trees  according  to  their  abundance,  the  character 
of  defects  and  ornaments  produced,  the  uses  to  which  the  lumber  is 
put,  and  its  value. 

WOODS  IN  WHICH  BLEMISHES  OR  ORNAMENTAL  EFFECTS  ABE  KNOWN 
TO  RESULT  FROM  SAPSUCKER  WORK.' 

THE    YEW    FAHILr    (tAXACE^). 

Defects  due  to  sapsucker  pecking  have  been  observed  in  two  spe- 
cies of  this  family.  In  the  stinking  cedar  they  are  unimportant. 
In  the  Florida  yew,  however,  their  nature  and  extent  are  such  as  to 
ruin  both  the  appearance  and  the  strength  of  the  wood.  They  con- 
sist of  small  (one-fourth  inch)  black  stains,  accompanied  by  open 
knotty  checks,  gnarly  grain,  and  long,  open  resinous  seams,  which  in 
some  cases  constitute  a  complete  cleavage  between  annual  layers 
very  similar  to  the  defect  known  as  cup  shake. 

THE  CONE-BEARINO   TREES   (PINACRS). 

Tliis  family  includes  the  moat  important  timber  trees  of  the  United 
States.  We  find  defects  produced  in  the  wood  of  29  of  the  90  native 
species.  Ordinarily  these  defects  vary  from  small  to  extensive  brown 
or  black,  often  transverse,  stains  to  open  checks  up  to  an  inch  and  a 
half  in  length,  accompanied  by  fat  streaks,  resin  deposit,  and  curled 
or  gnarly  grain  in  the  wood  layers  overlying  the  healed  punctures. 
Such  defects  have  been  observed  in  the  following  12  Hpecies:  White 
bark  pine,  lodgepole  pine,  long-leaf  pine,  scrub  pine,  red  spruce,  ti<le- 
land  spruce,  eastern  hemlock,  Douglas  fir,  red  fir,  and  three  species  of 
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white  ftrs.  The  injuries  are  sufficient  to  keep  lumber  containing 
them  out  of  the  better  grades  used  for  finishing  purposes.  This 
involves  the  loss  of  a.  ]arge  percentage  of  the  selling  price,  and  the 
damagemayreachseriousproportions,  as  trees  of  this  family  are  some- 
times vigorously  attacked.  While  the  ordinary  defects  in  the  wood 
are  undoubtedly  a  source  of  weakness  in  small  pieces,  they  are  of  no 
account  in  lai^e  beams  and  other  heavy  construction  material,  for 
which  these  woods  are  much  used-  The  long-loaf  pine  and  white  fir 
described  below  illustrate  defects  of  this  character. 

Sapsuckers  render  certain  woods  of  this  family  valueless  for  even 
coarse  construction.  They  remove  large  areas  of  bark,  usually  in 
narrow  vertical  strips,  and  the  injuries  are  so  extensive  as  to  leave 
cleavage  places  in  the  wood.  Defects  of  thLs  character  have  been 
observed  in  bull  pine,  pitch  pine,  Engel- 
mann  spruce,  and  M'estem  hemlock. 

Injuries  less  extensive,  but  import-ant 
because  of  sjwcial  uses  of  the  lumber,  are 
described  below  for  red  cedar  and  cypress. 
In  Monterey  cypress  and  desert  juniper 
the  small  black  checks  and  brown  stains  are 
sound  or  accompanied  by  so  much  curled 
grain  and  bird's-eye  that  they  embellish 
the  wood. 

Sapaucker  wounds  afford  favorable  con- 
ditions for  the  entrance  and  growth'  of  a 

fungus  {Peridermium  cerebrum)  which  pro-  

duces  large   galls  on   pmc    trees.     When     fio- "-i^necw  oi  mpiucker  work 

,         J       ,"  ,,"  II  J-   ,    _,   ,,        .  on  wood  of  lodK-lMl  pine  (Pfnw 

abundant,  these  galls  so  distort  the  trees       paiuaru).  Radiai  and  tangpiiiiai 
that  they  become  useless  for  lumber.     Ob-       mwHom.  {From  Hopkins.) 
aervations  upon  scrub  and  short-leaf  pine  show  that  not  infrequently 
the  fungous  attack  begins  in  sapsucker  wounds. 

LoNO-i.E.\F  PINE  (Pinus  paJ.iisfris). — Black  stains  with  resin  de- 
posit are  produced  about  sapsucker  wounds  in  this  wood,  and  lighter 
stains  extend  some  distance  along  the  grain.  These  shade  off  into 
fat  streaks,  which  may  permeate  many  layers  of  wood  and  reach  far 
up  and  down  the  grain.  Figure  11  shows  the  appearance  of  healed 
bird  pecks  in  this  pine.  The  iUastration  of  the  tangential  section 
does  not  sliow  as  extensive  staining  as  is  sometimes  present.  The 
cavities  there  delineated  are  fdled  with  resin.  (Specimens  from 
Baldwin,  Fla. ;  Boardman,  X.  C. ;  and  Buna,  Tex.)  A  specimen  from 
Florida  (A.  M.  4S5)  shows  a  series  of  very  extensive  pitch  streaks 
half  an  inch  in  tliickncss  and  3  to  4  inches  long  in  one  direction  from 
the  wound.  Blemishes  in  the  long-leaf  pine  are  serious  enough  to 
keep  the  lumber  out  of  finishing  grades. 
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White  fir  (Abies  C(mcohr). — The  defects  are  one-fourth  to  1  inch 
long,  filled  with  resin  de|)osit  and  giving  rise  to  fat  streaks  extending 
a  foot  or  more  along  the  grain.  Many  layers  of  wood  over  the  wound 
have  curly  grain.  The  blemishes  are  of  no  consequence  for  eoarso 
structural  work,  but  destroy  the  value  of  the  wood  for  ornamental 
purposes  (Oregon,  A.  M.  444). 

Westeiin  hemlock    {Tsuga   heterq^hyUa). — A   specimen   of   this 
wood  collected  at  Detroit,  Oreg.  (H.),  shows  reddish  to  black  resinous 
scars  1  to  Sj  inches  long,  and  the  wood  immediately  over  tlie  wound 
gnarled  and  distorted,  and  one  or  two  annual  ring-f  impregnated  with  a 
black  crystalline  resin  deposit.     The  smaller  blemishes  produced  by 
sapsucker  work  are  practically  identical  with  those  described  by  IT.  E. 
Burke  as  black  check,  which  is  caused  "by  an  injury  to  the  cambium 
...  by  the  hemlock  bark 
maggot,  CJieihsia  alasl-ensis." 
Mr.Burkesays:  "Timberbadly 
affected    with    this    defect    is 
nearly  worthless  for  finishing, 
turning,  staves,   and  woodeii- 
ware,  for  wliich  it  would  other- 
wise be  excellent." '     But  inju- 
ries   by  sapsuckers   generally 
occur  on  a  larger  scale    and 
consequently  are  more  damag- 
ing.    Specimens  of   western 
hemlock  collec  ted  hy  Mr.  Burke 
at  Hoquiam,  Wash.  (II.  2107a),  .show  the  removal  by  sa])suckpi-s  of 
long  vertical  strips  of  bark,  exposing  tlie  sapwood  (Pi.  VIII,  fig.  ,'J). 
This  weathers  to  a  dark  color  and  when  healed  over  persists  as  a  <larkly 
stained  area  frani  2  to  3  inches  wide  and  up  to  several  feet  long  with 
more  or  less  resin  deposit,  making  a  thin  brittle  layer  in  the  wood 
along  the  plane  of  which  splitting  easily  occurs  (PI.  VIII,  Jig.  5), 
The  defect  is  extreme,  both  as  to  weakness  imd  unsightliness,  and 
when  abundant  and  scattered  throughout  the  wood,  as  sa|)sucker 
blemishes  usually  are,  must  render  the  wood  valueless  for  all  stnic- 
tural  ]>urposes.     Besides  the  direct  injuries  to  western  hemlock  by 
sapsuckers,  their  ])ecks  in  the  bark  furnish  entrance  to  hark  maggots. 
Bald  cypress  (Taxodium  dislichum). — Specimens  from  Bnardnian, 
N.  C.  (II,),  show  dark  stains  |>rodueed  by  sa|>suckcr  wounds  in  cyjin-ss 
and  distortion  of  the  grain  in  several  annual  rings,  some  of  which  give 
a  bird's-eye  appearance  in  tangential  section.     Pieces  of  cypress  from 
Cottonport,  La.,  have  numerous  black  stains  (fig.  12)  from  one-fourth 
to  1  \  inches  in  length  and  often  nearly  contiguous.     In  some  cases  tiie 
holes  drilled  by  the  sapsuckers  have  not  healed  readily  and  have  left 

'  fiurrsu  dI  Enloinolut!}-.  Clnulnr  No.  Gl,  p.  I,  1»0S. 


F  Sapsucker  on  White  Elm  and  Western  Hemlock. 
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open  cliecks.  Some  of  these  fomi  a.  narrow  open  knot  an  inch  long. 
Distorted  grain  is  very  a})un(iant  and  ranges  from  ornamental  hird's- 
eye  to  abundant  bunches  of  gnarls  (fig.  13),  which  ruin  the  appear- 
ance and  workability  of  the  wood, 

At  Cottonport,  La.,  the  writer  had  an  opi)ortHnity  to  learn  what 
proportion  of  the  wood  of  cypresses  abundantly  punctured  by  sap- 
suckera  is  defective.     Out  of  1 89  palings  split  from  one  cypress,  29, 
or  nearly  16  per  cent,  bore  enough  black  stains  to  ruin  the  wood  for 
any  ornamental  purpose.     In  a  lot  of  322  palings,  111,  or  nearly  39 
per  cent,  showed  much  gnarled  grain  accompanied  by  a  few  black 
spots.     The  gnarly  wood  and  open  knots  are  most  objectionable  iii 
cypress,  which  is  much  usett  for  purposes  requiring  easy  working 
qualities     an  <i 
strength  in  slender 
pieces — for  instance 
in  greenhouse  con- 
struction. 

Northern    red 
CEDAR    {Jumperus 
virffiniana). — Some- 
times open  fissures 
extend  from  checks 
toward     the    bark, 
surrounded  by  stain 
and    gnarly    wood. 
Bven    more    objec- 
tionable   are    cases 
where  the  grain  of 
the  wood  about  the 
healed  punctures  is     ^'°-  la.— Eflec* 
very  wa^'y  and  each 
scar  has  one  or  more  outwardly  projecting  tubercles  (fig.  14,  and  PI.  XI, 
fig.  3),  varying  up  to  an  inch  in  length,  and  requiring  at  least  two 
complete   pnnual   rings  of   wood   to  burj'  them.     These    tubercles, 
together  with  the  gnarled  grain  and  extensive  rosin  deposit,  produce 
a   hard,   knotty,   brittle  layer  of  wood.     Tlie  wounds   have  small 
cavities  and  light  but  continuous  stains.     Wood  tlms  disfigured  is 
unsightly  and  unworkable.     The  greater  part  of  the  output  of  red 
cedar  is  used  for  pencil  wood,  for  wliich  the  reciuirements  are  very  exact- 
ing.    A  soft  wood,  oven  and  straight  grained,  free  from  defects,  is 
essential.'     Trees  of  tliis  species  are  very  commonly  worked  on  by 
sapsuckers,  and  often  they  are  covered  with  rings  of  pecks.     The 
writer  found  19  out  of  40  trees  punctured  on  a  small  area  on  Plum- 
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mere  Island,  Md.     It  is  evident  that  considerable  loss  may  be  occa- 
sioned by  the  work  of  sapsuckers  on  red  cedar.     (Specimens  from 
Plummers  Island,  Md. ;  Kanawha  Station,  W.  Va. 
ai-);  lUinois  (F.  26487);  and  Florida  (A.  M.  417).) 
Species    of    Pinace«    blehisred. — Whitebark 
pine,  nut  pine,  bull  pine  (by  Williamson  sapsucker, 
H.  8516),  lodgepole  pine,  long-loaf  pine,  pitch  pine 
(H.)  (PI.  XI,  fig.   2),  scrub   pine,  red  spruce  (H.); 
Bngelraann  spruce,  weeping  spruce,  tideland  spruce, 
eastern  hemlock  (H.),  western  hemlock,  Douglas  fir, 
Abies  concolor,  A.  grandis,  A.  amaMlis,  A.  magnijica 
(fig.  15),  A.  Twbilia,  big  tree,  bald   cypress,   incense 
cedar,    canoe    cedar,    Monterey    cypress,     Macnab 
I  ■'  cypress,   wliite  cedar  (H.),  desert  juniper,   western 

juniper,  and  northern  red  cedar. 


Fra,    H.-Ef«ls  ol  THE    POPLARS    AND    WILLOWS  (sALICACEjE). 

sapsurker  work  on 

wood  oi  ttij^at^  rpj^g  defects  due  to  sapsucker  work  on  poplar  vary 
am).  Hadioi  and  from  smiiU,  sliglitly  stained  checks  to  lai^e  open 
latiBemtai  well™,     loiotty  cavities,   bordered  or  partly  fiUed  wiUi  d»- 

(From  Hopkins.}  Tin-  r  j 

cayca  wood.  Sometimes  these  checks  cause  the  de- 
velopment (»f  adventitious  buds,  thus  making  true  knots.  Over  these, 
as  well  as  over  tlie  normally  healed  pecks,  are  curls  in  the  grain, 
which  in  some 
cases  are  dupli- 
cated tiirougha 
groat  many  an- 
nual layers  (fig, 
16).  Those  or- 
nament the 
wood,  but  it  is 
doubtful  if  f  liey 
cou  n  terbal  a  n  c  e 
the  disadvan- 
tage of  the 
many  large 
checks.  The 
latter  unfit  the 
wood  of  black 
Cottonwood, 
tiicmahac,  and 
Carolina  poplar 

for  one  of  its  principal  uses— the  manufacture  of  tubs,  barrels,  and 
wood  en  ware. 

Dniitizc-ctvCoogle- 


BLEMISHES  IN   WILLOW   ANT)   POPLAR.  67 

Sapsucker  work  in  willows  ia  difficult  to  identify,  both  because  the 
pecks  in  the  bark  are  quickly  effaced  and  because  ttie  appearance  of 
the  defects  in  the  wood  is  so  often  complicated  by  adventitious  buds. 
The  usual  appearances  in  the  wood  are  small  light  stains  and  nipplo- 
like  projections  over  the  healed  wounds  and  consequent  outward 
curling  of  the  grain  of  many  layers  of  wood  (fig.  16).     However,  the 
checks  and  stains  may  be  large  and  block  (fig,  17),  and  extensive  light 
stain  may  permeate  the  wood  in  all  directions  from  the  original 
wound.    Tlie  checks  are  sometimes  filled  with  softer,  lighter-colored 
wood,   and  when  ad- 
ventitious   buds    de- 
velop   they    increivso 
the  distortion  of  the 
grain  and  sometimes 
form  true  knots.   Wil- 
low wood  is  Uttle  used 
in  the  United  States, 
but  the  distortion  of 
the  grain  caused  by 
sapsuckers     by     no 
means  improves  it  for 
any  purpose. 

Species  of  Salica- 
ck£  blemished. — 
Silver  poplar  (H.), 
swamp  poplar,  black 
Cottonwood  (fig.  IG), 
balm  of  Gilead,  tao- 
mahac  (A.  A.),  Caro- 
hna  poplar  (A.  M.) 
(iig.l7),Salixl4mgipes, 
S.  litmgata  (A.  A.),  S. 
toumeyi    (A.    A.),    b. 

amygdaloides,  S,  laeiandra,  S.  interior,  S.  setinUifoUa,  S.  missourifnsia, . 
S.lasioleinSfS.hookeriana,  S.  taxifolia  (A.  A.),  S.  sitcliensia,  S.  discolor, 
and  8.  acouleriana. 

THE    BAYBERRtES  (MYRICACB.K). 

Defects  due  to  sapsucker  pecking  have  been  noted  in  tliree  of  the 
four  native  arborescent  species  of  tliis  fiimily — the  bayberiy,  wax 
myrtle,  and  Cahfomia  bayberry.  The  blemishes  vary  from  small 
brown  checks  to  lai^e  open  ones  and  black  stains  up  to  2  or  3  inches 
square,  but  on  account  of  the  limited  use  made  of  tlie  wood  they  are 
of  economic  significance  in  but  one  species,  the  California  baybeny, 
whicii  is  used  in  cabinet  work  and  tumeiy. 


— EnecU  ol  sapsucker  work  o: 


68  WOODPECKERS   IN   HELATIOH   TO  TKEES. 

THE    WALNXrrS    AND    HICEOBI&8    (jUGLANDACEf). 

The  trees  of  this  family  fumiah  the  most  costly  woods  produced 

in  the  United  States.  They  are  frequently  attacked  by  sapsuckers 
and  the  resulting  injuries  are  severe  and  often 
ruin  the  lumber,  except  for  fuel  or  heavy  con- 
struction. Serious  defects  have  been  observed 
in  tlie  wood  of  12  of  the  19  native  species,  and 
probably  all  of  them  are  subject  to  sapsucker 
injury.  In  black  (fig.  18)  and  in  Texan  wal- 
nut, the  defects  consist  of  heavy  black  stains 
running  far  along  the  grain  and  black  checks, 
either  filled  with  loose  plugs  or  open  and 
knotty.  They  spoil  the  ornamental  appear- 
ance of  these  woods. 

In  hickory  (PI.  X,  figs,  2  to  4,  and  PI,  XI, 
fig.  1)  the  blemishes  consist  of  open  black 
checks  (varying  in  size  up  to  2  by  4  inches), 
sometimes  soft  walled  or  partly  filled  witli 
spongy  growth,  frequently  connected  with 
gnarly  fissures  up  to  2  inches  in  iengtii,  which 
usuttUy  extend  toward  the  bark.  These  are 
surrounded  by  brown  or  black  stains  called  iron 
streaks,  which  penetrate  more  or  less  wood 
adjoining  the  wound  and  follow  the  grain  some- 
times for  many  feet.  They  are  serious  in  all  the 
species  examined.     Mr.  Carlos  G.  Bates  of  the 

Forest  Service  says:  "The  hickory  is  oftentimes 

damaged  beyond  the  effect  of  the  streak-     As  the 

wound  made  by  the  bird  heals  over,  a  small  lump 

is  formed  over  the  spot,  and  stimulated  to  hyper- 

trophied  gniwth  (by  the  lack  of  pressure  where  the 

bark  has  been  removed).     Tliis  in  time  becomes  a 

sort  of  tubei-cle  standing  out  at  riglit  angles  to  the 

stem  and  pi-otruding  through  the  bark.     Sooner  or 

later  it  ceases  to  grow,  and  the  normal  growth  of 

the  ti-co  buries  it,  leaving  a  flaw  in  the  wood  equal 

to  a  lai^,  loose  knot," 

The  abundance  and  extensiveness  of  stains  and 

gnarly  growth  in  hickory  unfit  the  wood  for  orna- 
mental purposes,  and  the  fact  that  the  iron  streaks     fk,.  i8._Efl«iaofs«p. 

make  the  wood  harder  to  work  and  that  check-       >'"''«'■  ^'"^  »"  "■™' 

,,,  ,  ,  ■!  .1  or  blM-kWBlQlltlJu^ 

mg  takes  place  readily  along  them,  spoils  tno  uitunign).  Hoieaand 
wood  for  many  of  its  most  important  uses.  "^^J^f'  ''"'™ 
"The  wood  is  heavy,   hard,  very  strong,   tough. 


Fla.  IT.— Eflecu  of  sapsui 
work   on   wood   of  CuvLLna 
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I.srge  ch«k3   nod 


=,C(K1glc 


Work  of  Sapsucker  on 


Chestnut;  Bird's-eye.. 


Maple,  Basswood,  j 

I.  The  betrlnnlngs  ol  a  glrile  on  mocker  nuL  2.  Wcll-devploped  ginilef,  tree  2  tett  in  flinmeler, 
3.  Mocker  nut,  killed  by  Biipsllckers.  1.  Snpsurkcr  peckK  and  >W<IU  In  xiiKHr  maple  vnod, 
6,  NBtoml  bIrd'B-eye  In  fugur  mnple.  e.  gapimcker  bln]'s-ey«  In  same  wood.  T,  Suini  due  K 
s»p«uckec  pecking  In  baMK'ood.    S,  Sialued  knoKy  checks  lu  cheMnut]  ' 
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flexible,  but  not  durable  in  contact  with  the  soil.  It  is  used  exten- 
sively in  the  manufacture  of  carriages  and  agricultural  implements 
and  for  ax  and  tool  handles.  There  is  in  consequence  a  good  demand 
for  the  lumber  at  a  high  price."'  "It  is  the  general  impression  of 
tlie  hickory  users,  ,  ,  ,  that  the  supply  is  rapidly  diminishing. 
It  is  certain  that  the  high  grades  of  hickory  required  for  vehicle 
parts  and  for  otlier  purposes  are  being  obtained  only  with  increasing 
difficulty.  The  average  value  per  thousand  feet  reported  for  the 
lumber  is  exceeded  by  only  one  of  the  29  leading  species  manu- 
factured, namely,  walnut."  '  Defects  in  liickory  caused  by  sapt- 
suckers  are  specifically  mentioned  in  the  Inspection  Rules  of  the 
Hardwood  Manufacturers'  Association,  where  it  is  stated  that  the 
tliird  grade  of  material  is  "to  consist  of  the  light-weight  wood  .  .  , 
and  will  admit  of  small  bird  pocks,  black  streaks,  and  small  knots." 
Hickory  wagon  and  implement  stock  must  bo  clear  with  the  exception 
of  axles,  single  and  double  trees,  and  neck  yokes,  "which  will  admit 
bird  pecks,  streaks,  and  solid  knots  that  will  not  impair  the  strength 
of  the  piece."  A  loss  of  about  $20  per  thou-sand  feet  of  lumber  is 
caused  by  the  reduction  in  grade  on  account  of  bird  pecks,  and  the 
a^regate  loss  is  very  large  on  account  of  the  prevalence  of  sapsucker 
work  on  liickories  thntughout  their  ranges.  On  Plummors  Island, 
Md.,  10  of  the  34  hickory  trees  on  a  certain  area  bore  sapsucker  work, 
and  on  another  area  not  far  distant  on  the  mainland  .'58  out  of  156,  a 
little  more  than  25  per  cent. 

Not  only  do  bird  pecks  occur  on  a  considerable  percentage  of 
hickory  trees,  but  they  are  characteristically  abundant  on  individual 
trees.  Many  trees  are  ringed  from  top  to  bottom  by  sap.sucker  work, 
and  not  infrequently  trees  are  considerably  distorted  by  largo  girdles. 

Mr.  A,  T,  Boisen,  formerly  of  the  Forest  Service,  writes  us  ft>llows:. 

The  moHt  serioua  injury  to  which  the  hickoriex  tire  liable  ia  that  known  ax  the  "bird 
peck."  .  .  .  The  dam^e  done  in  this  way  is  very  eileiiflive,  and  an  immeiise 
amount  of  wood,  perhaps  as  much  tm  10  per  cent  of  the  merohanlaljle  material,  m  left 
in  the  wood^  on  account  of  bird  pecke.' 

Mr.  Carlos  G.  Bates,  of  the  Forest  Service,  says: 

The  damage  done  by  the  eapsucker  is  immense,  and  may  amount  Ui  30  per  cent  of 
the  total  value  of  the  hickories  in  some  localities,  and  for  the  entire  United  States  at 

least  10  p>er  cent. 

On  the  basis  of  tlie  percentages  given  by  Messrs.  Boisen  and  Bates 
(and  according  to  the  writer's  experience  their  estimates  are  conserva- 
tive) the  loss  to  hickory  producers  of  the  United  States  on  hickory 
left  standing  on  account  of  bird  pecks  amounts  to  about  $600,000 
per  year.     To  this  must  be  added  the  loss  sustained  by  the  producer 


>  ClrcuJarlU,  Far»t  Service,  p.  2.  19m 
■  LumberCutDlthe  United  Slates  hi 
»  See  Bbo  BolwD,  A.  T„  aod  Newlln, 
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or  lumber  dealer  on  the  cut  timber  graded  out  by  the  manufac- 
turers' requirements  in  regard  to  bird  pecks.  The  writer  has  been 
told  of  a  case  where  4)  cords  of  hickory  timber  were  rejected  from  a 
lot  of  7  cords  by  this  inspection.  Finally,  in  spite  of  all  the  care 
exercised  by  the  manufacturer  to  secure  perfect  stock,  bird  pecks 
unnoticed  before  appear  in  the  Anislied  product  (see  PI.  XI,  fig,  1). 
In  the  case  of  liandles  at  least,  this  is  true  of  quite  a  noticeable  pro- 
portion of  tite  output.  Mr.  H.  A.  Tatem,  {iresident  of  the  Winston 
Handle  Co.,  Winston-Salem,  N.  C,  writes  as  follows: 

No  matler  how  f^aod  the  handle,  ft  bird  peck  generally  puta  it  way  belov  cost. 
There  are  many  high-cloM  handleH  with  Ei  very  slight  peck,  but  down  they  go.  ... 
There  is  no  trouble  tn  disposing  oE  them,  because  [hey  are  splendid  value  for  the  coet 
to  the  consumer.  The  peck  does  nut  injure  the  handle  itself,  it  is  simply  defective 
in  appearance. 

While  we  can  not  agree  witii  the  statement  that  a  bird  peck  never 
injures  a  liaudle,  yet  our  correspondent  goes  straight  to  the  mot  of 
tJie  trouble  not  only  with  bird  pecks  in  hickory  but  in  many  other 
woods.  Market  values  depend  on  appearance  more  tlian  on  quality. 
However,  in  the  case  of  hickory  the  injury  is  real  enougli.  The 
gndrly  growtli  caused  by  tlte  healing  of  sapsucker  wounds  ia  exceed- 
ingly objectionable  in  lumber  prized  above  all  things  for  its  straight, 
clear  grain  and  flexibility.  Tiiis  gnarle<l  condition,  as  well  us  tlte  iron 
streaks  which  make  tlie  quality  of  tlie  wood  fibers  uneven,  lowers  tlie 
value  of  the  handles  because  of  the  tendency  of  the  grain  to  rough 
up  or  splinter.  A  member  of  the  Forest  Service  has  stated  to  the 
writer  that  this  trouble  more  tlian  any  other  would  lead  him  to  grade 
out  bird-pecked  handles.  Uneven  quality  of  the  grain  is  watched  fur 
very  closely  in  handles  purcliased  for  the  Forest  Service. 
^  Mocker  nut  {Ilicoria  alba). — Specimens  were  collected  in  Fairfax 
County,  Va.,  March  21,  1909,  from  a  tree  bearing  abundant  sap- 
sucker  work,  including  several  conspicuous  swollen  girdles  (PI.  X, 
fig.  1).  It  is  clear  that  the  sapsucker  when  attacking  this  species 
punctures  one  or  more  layers  of  sapwood.  The  excavations  do  not 
heal  perfectly,  but  persist  as  small  cavities  with  radiating  fissures,  alt 
very  darkly  stained.  A  cross  section  tlirough  the  tree  at  the  level  of 
one  of  the  protruding  girdles  (PI.  X,  fig,  3)  shows  many  concentric 
series  of  stains,  evidence  that  the  ring  of  punctures  liad  been  pecked 
open  year  after  year.  Longitudinal  sections  show  tlie  usual  appear- 
ance of  these  stains  in  hickory  lumber  (PI,  X,  fig.  2) — namely,  very 
dark  iron  streaks  up  to  an  inch  ui  width,  which  extend  a  foot  or  more 
both  up  and  down  along  the  grain.  The  wood  shows  a  distinct 
tendency  to  check  or  split  along  the  course  of  the  stains. 

In  a  specimen  of  mocker  nut  from  Cloverdale,  Ind.,  the  iron  streaks 
extend  through  from  10  to  12  annual  rings  of  wood,  and  cliecks  from 
the  wounds  liave  required  tlio  de]>osition  of  from  5  to  6  annual  rings 


Work  of  Sapsucker  on  Hickorv  and  Oak. 

[1,  Ne»r  Tlow  ol  n  swollen  (rlrdle  on  mocker  nul,  2,  Radial  seclion  through  a  girdle  showing 
Iron  ElreakH.  3,  Crow  Mftion;  oheits  aii'l  iron  Btreat".  4.  Same  defccls  on  butt  ot  BD  ax 
hindle.    6,  Stains  produeed  bj-  aapaucker  pecking  In  weBteni  while  oak.] 
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to  close  them.  The  unusual  extent  of  the  stains  in  tliis  sample  sug- 
gests that  they  spread  after  complete  closure  of  the  supsucker  wound, 
and  the  specimen  gives  actual  evidence  that  they  do  so  spread  for  at 
least  two  years  after  the  original  peck  is  entirely  healed. 

The  defects  in  mocker  nut  are  very  conspicuous  and  objectionable. 
J.  B.  Burns,  of  Cloverdaie,  Ind,,  wlio  sent  in  the  Iiv-st  specimen  de- 
scribed, writes:  "Recently  a  large  sale  of  tlie  timber  was  made, but 
on  account  of  tlie  condition  of  the  trees  they  were  refused  as  being 
worthless     for     lumber.     Tlie     discolorations  .  .  .  sometiuios     run 
entirely  through  tlie  length  of  a  tree,  though  frequently  the  lower 
portion  of  the  tree  is  free  from  tlie  mark- 
ings.    .  .  .     Upon  inquiry  I  find  that  in 
some  localities  more  than  half  the  hick- 
ory trees  are  affected  in  this  way  and- 
thus  rendered  wortlileas  except  for  fire- 
wood."    (Dec.  9,  1901.) 

Species  op  Juqlandacei^  blem- 
ished.— Black  walnut  (H.),  Texan  wal- 
nut, nutmeg  Iiickory,  pecan  (fig.  19), 
Texan  pecan,  bitter  pecan,  bitter  nut 
(A.  A.  and  A.  M.  and  F.),  mocker  nut, 
big  shellbark  (H.)  (%.  20),  southern 
sliellbark,  pignut,  and  woolly  pignut. 

THR    hornbeams    AND     BIRCHES     (bETU- 
UlCBM). 

Blemishes  in  the  wood  of  trees  of  this 
family  are  usually  small,  consisting  of 
brown  stains  and  sound  bniwn  to  black 
checks.  In  some  cases,  especially  since 
curly  grain  and  bird's-eye  are  often  pres- 
ent, the  effect  is  ornamental  (fig.  21),  but 
probably  ornaments  as  well  as  defects  are 
of  no  economic  importance  in  the  horn-  wood 
beams.  No  serious  defects  have  been  Knotty  checks  and  iron  straiks. 
found  in  the  birches. 

Species  op  Betulace.e  blemished. — Iltirnbeam  (II,  and  A,  A.) 
(fig.  21),  hop  hornbeams  (Ostrya  virginiana  and  Ostrya  Icnowltoni) , 
canoe  birch,  and  sweet  birch  (according  to  Dr.  Hopkins). 

THE  BEECHES,  CHESTNUTS,  AND  OAES  (PAGACEjE). 

The  woods  of  this  family  are  more  widely  used  tlian  tliose  of  any 
other  deciduous  trees.  They  are  valuable  for  general  construction, 
cooperage,  interior  finish,  and   cabinetmaking,   for  which  purposes 


— Effects  ot  sapsncker  work  on 
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the  wood  must  be  sound,  and  for  the  latter  two  uses  liave  few  blem- 
isliea.  Many  of  the  species  are  attacked  by  sapsuckera,  and  the 
resulting  defects  in  the  wood  are  serious.  Defects  have  been  found 
in  the  beech,  chestnut,  and  chinquapin, 
and  in  all  they  are  <letrimental  to  the 
appearance  of  the  wood,  and  in  small 
pieces  they  diminisli  the  strength.  Or- 
namental curled  grain  is  sometimes 
produced  in  beecli,  but  black  cavities 
and  extensive  brown  stain  also  are 
formed,  ^rilich  counterbalance  the  good 
elTect  of  the  desirable  grain.  In  cliin- 
quapin  and  cliestnut  (fig.  22  and  PI. 
IX,  fig,  8)  large  open  checks  result 
from  sapsucker  work,  whicli  seriously 
blemish  and  weaken  the  wood. 

In  oak,  sapsucker  blemlslies  or  bird 
^-^I'fMT^r, »SrLT.Z;     ^^  «"  "Im™ '  m™ri.bly  open  knotty 

etnins  nnd  piarly  growth.    (From  Hop-      chcclcs,    SOmctimes    small    but    USUally 

^'"'^  half   an   inch  square  or  larger.     The 

clieckfi  and  the  immediately  adjoining  wood  aie  usually  heavily 
stained  and  tlie  checks  are  sometimes  partly  fdled  or  surrounded  by 
loose  soft  or  rotten  wood.  The  woo<l  over  tlie  defects  is  more 
or  less  stained  and  dis- 
torted.  Chocking 
througli  the  blemishes 
commonly  occurs,  and 
the  weakening  of  the 
woo<l  is  further  shown  by 
the  tendency  of  wind- 
shakes  to  occur  along  the 
line  of  saj>sucker  inju- 
ries. Defects  have  been 
observed  in  the  wood  of 
19  oaks,  in  17  of  wluch 
they  are  serious  enough 
to  cause  marked  loss  in 
value  of  woods  .so  prized 
for  furniture,  interior 

finish,    and    other    Orna-       ^°-  ^'--K""^"  <•'  saps,wka  work   on    wood    ol  hombcam 
((brpinuj  Mfoilniano).    Small  checks  and  slalns. 

mental  uses,  and  in  2  of 

which,  black  oak  (fig,  23)  and  cow  oak  (fig.  24),  they  are  so  large 
as  to  spoil  the  wood  for  any  but  tlie  coarsest  construction.  The 
laige,   open,   knotty   checks   so   characteristic   of    sapsucker   work 
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Work  of  Sapsuckeh  on  Hickohv,  Pitch  Pine,  Red  Cedar,  and  Sassafras. 

[1,  Checks  and  imo  nteak  In  hickory  handle.  2.  SiHinB  and  resin  deposit  In  pilch  pine.  3.  8i 
reslii  deposll.  and  tubercles  tn  red  cedar.  4,  ^^salms.  pan]}-  klllt'd  lij-  sapsucker  pvcklnic 
hesllng  over.    S.  Longltudtnal  aectlan  ol  same;  checks  and  gUltm.] 
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in  oak  (present  in  specimens  of  14  of  the  19  species  examined) 
effectually  spoil  the  wood  for  tight  cooperage,  one  of  its  most 
valuable  uses. 

White-oak  lumber  is  extensively  used  for  ornamental  purposes 
and  yields  the  largest  returns  when  so  used.  It  is  very  carefully 
gra<led,  and  tlie  inspection  rules  of  the  National  Hardwood  Ijumber 
Association  specify  that  "stains  and  streaks  in  oak  are  a  serious 
defect,  and  inspectors  are  cautioned  to  be  careful  in  estimating  their 
damage  to  pieces,  as  ofttimes  they  will  reduce  them  below  the  grade 
of  firsts  and  seconds."  Reduction  in  grade  means  tlie  loss  of  about 
30  per  cent  from  the  best  selling  price.  A  great  deal  of  wliite  oak  is 
cut  into  veneers  for  fimshing  purposes,  and  knots  and  stains  are 
very  objectionable.  At  a  veneer  plant  in  Winston  Salem,  N.  C, 
visited  by  the  writer,  all  the  material  showing  sapsucker  work  was 
found  among  the  lowest  grade  or  cull  stuff. 
Although  the  cause  of  the  defects  was  unknown  I 

to  tlie  millmen,  it  was  evident  tliat  blemishes  I 

due  to  sapsucker  work  are  incompatible  with  i 

high  quality  in  white-oak  veneer.  j  { 

Beech  {Fagus  grandifolia) .^A  piece  of  tlus 
wood  which  is  not  lai^e  enough  to  include  the  i 

original  wounds  shows  a  distinct  cur!  in  the 
wood.     The  bark  has  healed  with  a  strong  in-  '< 

ward  projection,  which  has  produced  a  depres- 
sion in  each  new  wood  layer.  The  original 
sapsucker  holes  were  from  a  fourth  to  half  an  '  ^ 

inch  apart,  but  the  ridge  on  the  inner  side  of  [_ 

the  bark  is  continuous,  with  slightly  elevated  fiq.  22.— EBecis  oi  sspsueiter 
tubercles  under  the  punctures.  In  such  a  case,  ^ouunea  ^itnm^)  "^ '  l™ 
if  the  sapsucker  work  is  old  and  many  annual  gnMiy  checks,  <From  Hop- 
rings  have  been  curled,  so  tliat  the  stains  can  '"^^ 
be  avoided  in  sawing  the  wood,  the  effect  of  the  bird's  work  is  to 
enhance  the  value  of  the  wood  for  ornamental  purposes.  However, 
unless  these  conditions  are  met,  ornamental  features  do  not  mitigate 
the  effect  of  certain  blemishes  that  are  produced.  Gnarly  growth 
takes  place  at  the  original  wound,  which  is  only  partly  filled  and  is 
surrounded  by  very  black  stain.  A  lighter  brown  stain  also  extends 
some  distance  along  the  grain.  These  blemishes  are  so  decitled  that 
they  would  certainly  be  cause  for  lowering  one  or  more  grades  the 
lumber  cut  from  this  tree.     (Specimens  from  Morgantown,  W.  Va.) 

Chestnut  (Caatanea  d^Tiiato).— -Sapsucker  work  in  chestnut  pro- 
duces lai^e  (three-fourths  by  one-fourth  inch)  cavities,  black  stained, 
and  partly  filled  by  loose,  black,  knotty  growth  (fig,  22  and  PI.  IX, 
fig,  8.)     The  wood  is  weakened  by  these  cavities,  as  is  shown  by  its 
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oheddng  on  a  line  with  them.  For  cabinet  or  other  work  requiring 
sightliness,  or  where  strength  ia  required  in  any  but  large  pieces, 
chestnut  with  abundant  sapsucker  work  would  be  useless.  (Speci- 
mens from  Pickena,  W.  Va.) 

Black  oak  (Quercus  velutina). — The  defects  produced  in  this  tree 
by  sapsucker  pecking  are  lai^e,  widely 
open,  black-walled  checks  surrounded  by 
much  gnarled  and  stained  wood  (fig.  23). 
These  checks  vary  in  size  up  to  1  by  J  by 
5  inches  and  constitute  defects  so  extreme 
that  the  lumber  is  useless  for  any  struc- 
tural purpose,  (Specimens  from  Abbe- 
ville, La.) 

Cow  OAK  (Qiiercits  michaiui). — The  de- 
fects produced  in  this  wood  are  lai^e  to 
very  large  black  gnarly  checks.  These  are 
sometimes  contiguous,  forming  a  stuned 
crack  foilawing  an  annual  ring  (fig.  24),  4 
inches  horizontally  and  2  to  3  inches  ver- 
tically. Open  fissures  extending  toward 
tjie  bark  and  surrounded  by  much  gnarly 
wood  are  characteristic.  The  wood  under 
the  wounds  is  usually  soft  and  rotten. 
The  specimens  examined  show  that  wind- 
shakes  tend  to  occur  along  the  line  of  sap- 
sucker defects.  The  blemishes  are  large 
and  numerous,  hence  serious.  Many  wind- 
faJlen  trees  examined  by  the  writer  at 
Abbeville,  La.,  were  so  filled  with  defects 
tliat  tliey  would  not  afford  a  single  board 
of  marketable  dimensions.  The  wood  is 
useless  except  for  fuel. 

Colorado   white  oak    (Quereus  hpto' 

pkyUa). — Numerous   open   knotty  checks 

stained  dark  brown  occur  in  a  trunk  of  ■ 

this  species  attacked  by  sapsuckers.     They 

are  surrounded  by  gnarly  wood,  and  some 

FK,.^j-E(i«w  of  sapsucker  work    a™  one-half  inch  by  1  inch  in  size,  being 

on  •ood  of  black  Mk  (Qurraa    equivalent  to  Open  knots  of  those  dimen- 

wim.™,.   Urge  pmriy  phMks.       ^^^^      ^^^^  several  occur  along  the  same 

wood  layer  they  constitute  a  line  of  potential  fracture,  thus  rendering 

the  trunk  more  liable  to  injury  by  wind-shake.     (A.  A.  and  A.  M.  301.) 

Species  of  Faoace*  blemished. — Beech,  chinquapin,  chestnut, 

tanbark  oak,  turkey  oak,  black  oak  (Bg.  23),  Texan  oak,  Spanish  oak, 
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Vater  oak  (Santee  Club,  South  Carolina),  laurel  oak,  white  live  oak 
(fig.  25),  live  oak  (Santee  Club,  South  Carolina;  Glen  Rose,  Tex.,  fig. 
26),  net-leaf  oak  (A.  A.),  Texan  white  oak,  shin  oak  (fig.  27),  Chapman 
oak,  chestnut  oak  (Seven  Locks,  Md'.),  cow  oak  (fig.  24),  western 
white  oak  (PI.  X,  fig.  5),  Colorado  white 
oak,  post  oak  (Longbridge,  La.),  and 
white  oak  (H.). 

THE   ELHS    AND    HACKBERRIES 

(ULMACE*). 

Defects  due  to  sapauckers  have  been 
noted  in  the  wood  of  six  kinds  of  elms 
(including  water  elm) ,  in  three  of 
which  they  are  serious,  and  in  two 
species  of  hackberry,  one  of  which  is 
much  blemished.  The  defects  vary 
from  light  brown  stains  of  no  economic 

significance  to  black  checks,  some-  pio.  2i.-En«t3  of  mpsucvh-  work  on 
times  lai^e  and  often  filled  with  loose  "0*1  •"  '^«''  "i^  (0""™  mictauui). 
or  soft  woody  tissue. 

All  of  the  elms  furnish  wood  of  commercial  importance,  and  sap- 
sucker  work  reducfts  its  value  or  spoils  it  for  such  representative 
uses  as  the  wooden  parts  of  agricultural  implements  and  voJiit^los, 
cooperage,  and  furni- 
ture. Hackberry  wood 
is  sometimes  use<l  for 
furniture,  for  which  sap- 
sucker  defects  unfit  it. 

Whjtb  elm  ( t^mus 
ammcana).^!!  eal  ed 
sapsucker  wounds  in  Uiis 
tree  vary  from  small 
cavities  partly  filled 
witli  powdery  tissue  to 
large  open  knots,  some- 
times  an  inch  or  more  in 
length  and  involving 
three  to  four  annual  lay- 
no.  as.— Ellects  o(  sapsucker  wort  on  wood  ol  whlW  live  oat  Qpg  q{  wood  (PI.  VIII, 
'     ••  '  (ig     2).      These   knots, 

as  well  as  the  wood  immediately  surrounding  them,  and  sometimes 
for  some  distance  along  the  grain,  are  black  stained.  When  sap- 
sucker  work  is  abundant,  the  whole  body  of  the  wood  is  sprinkled 
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with  stains,  tlie  grain  is  gnarletl  and  in  some  cases  (PI.  YIII,  fig.  1) 
strongly  bent  outwanl,  aad  the  wood  is  unfit  for  any  of  the  ordinary 
uses  of  the  lumber  except  fuel  or  coarse  construction.  (Specimens 
from  near  Scotts  Run,  Fairfax  County,  Va.) 

Slippery  elm  (ZUmus  fvlva).— The  defects  resulting  from  moder- 
ate sapsucker  work  are  short  (one-fourth  to  one-half  inch)  wavy  checks 
surrounded  by  black  stain  extending  up  to  one-half  inch  botli  verti- 
cally and  horizontally  on  the  surface  of  the  wounded  annual  ring, 
and  by  light  brown  stain  for  a  mucli  greater  <listance.     The  stains 
penetrate     tlie     wood    under     the     wounds. 
Wlicr©  several  pecks  are  close  together,   the 
defects  are  much  worse,  being  open  knotty 
checks  up  to  1  i  square  incdies  and  with  open 
fissures    extemUiig    one-half    inch     or    more 
toward  the  bark  (fig.  2S).     These   large  de- 
fects are  stained  black  and  are  surrounded  by 
brown  stain  extending  4  inclies  or  more.     The 
grain  is  curled  over  the  pecks.     The  blemishes 
seriously   affect    both   strength   and    beauty. 
(Specimens  from  Longbridge,  La,)     A  trunk 
from  Missouri  (A.  M.,  278)  contains  small  black 
checks  and  brown  stains  resulting  from  sap- 
sucker  work. 

IIackberry       {CeUis      mississippiensis). — 

Healed    sapsucker   punctures   in  ttiis   species 

appear  as  transverse  dark  brown  stains  from 

which  lighter  brown  stains  run  several  inches 

both  up  and  down  tlie  grain,  and  from  wliich 

al.so   open   checks,   more   or   less   filled    with 

easily  removable  soft  tissue,  extend  toward  the 

bark    for  varying   distances   up    to    an  inch 

(fig.  29).    These  checks  are  from  one-fourth  to 

""^nl^ltTe'l"      one-half  inch  wide.     The  defects  injure  the 

{ei«Tci«pirjfr,inna).  i-«se      lumber    in   both    appearance    and    strength. 

kooisandswin.  (Cottouport,  La.,  Feb.  14,  1910.) 

Species  of  Ulmai'e.e  blemished. — Rock  elm,  winged  elm,  wliite 

elm,  slippery  elm,  water  elm  (A.  M.),   Cfltis  occidmtalis  (F.),  and 

Celtis  wississipjnensis. 

THE    FOUR   o'clock    FAMILY    (nYCTAOINACE,*). 

The  wood  of  blolly  (Tomihia  Imigifolia),  the  only  native  tree  of 
this  family,  is  sometimes  blemished  by  small  open  knotty  checks 
with  little  stain  but  much  gnarly  grain. 
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THE    HAONOLIA    FAMILY    (MAQNOUACEjE)  . 

Small,  intensely  black  stains,  the  effects  of  wliich  are  confined  to 
the  wood  immediately  adjoining  the  original  injury,  result  fnim  sap- 
sucker  work  in  bull  bay  {Ijongbridge,  La.),  the  only  defective  mag- 
nolia wood  examined ;  and  long  black  stains  following  the  grain  are 
produced  in  the  tulip  tree,  one  of  the  most  useful  of  our  native  trees. 
These  blemishes  unfit  the  lumber  for  its  most  profitable  uses. 

Tulip  tree,  yellow  poplar,  or  whitewood  {LiriodeTidnm  tvli- 
pifera). — Tulip  ti-ees  are  very  commonly  worked  on  by  sapsuckers 
and  frequently  are  covered  with  girdles  and  single  punctures  from 
top  to  bottom.  In  tlie  healing  of 
sapaucker  wounds,  inward  ]>rojec- 
tions  are  usually  formed  on  the  in- 
ner side  of  the  bark,  and  when  close 
together  they  combine  into  a  low 
irregular  ridge.  These  elevations 
c^use  depressions  in  the  succeeding 
annual  lings  and  a  curly  condition 
of  the  grain  wliich  in  tangential 
section  appears  as  bird'sniye  (PI. 
XII).  Tliis  b  often  abundant  in 
yellow  po]ilar  and  enhances  the 
beauty  of  the  wood,  Bird's-oye  is, 
however,  aicom]mnied  by  holes 
and  stains  resulting  from  the  origi- 
nal wounds,  and  while  some  pieces 
showing  bird's-eye  and  not  the 
defects  can  be  secured  from  every 
tree  showing  sapsucker  work,  prob- 
ably the  proportion  of  such  boards 
or  veneer  from  any  tree  is  not 
large.     To  have  the  greater  part  of     „    „    „  ,    ,         ,         ^„    ...^  , 

*  111  Fia.  CT.— Effecla  otsapsirrker  work  on  wood  01 

the    wood    ornamented    and    at    the  atiia  oak  (Qannu  u,aaliut).    checks,  slaln, 

same  time  free  from  sapsucker  '"'  p'">'k™"- 
defects  would  require  that  the  tree  be  Uberally  punctured  in  one  or  a 
few  successive  years  and  left  untouclied  thereafter.  But  tliis  is  not 
the  way  sapsuckers  usually  work.  Favorite  trees  are  moderately 
pecked  year  after  year  for  a  long  time;  hence  stains  are  produced 
tliroughout  the  wood.  If  a  tree  is  only  sjiaringly  pecked  for  one  or  a 
few  j'ears,  the  ornamental  effects  will  be  inconsiilerable,  and  if  vigor- 
ously attacked  during  a  similar  period  it  is  likely  to  die.  On  the 
whole,  therefore,  probably  nut  many  tulij}  trees  can  be  found  in 
which  the  wood  shows  many  of  the  favorable  results  of  sapsucker 
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work  and  few  of  the  accompanying  blemishes.  The  matter  is  of  no 
consequence  in  wood  iiit«ntled  for  crat«s,  boxes,  and  composition 
boards.  But  tulip  lumber  figures  extensively  as  a  finishing  material, 
often  being  stained  to  imitate  mahog- 
any. Tlie  writer  has  gone  over  much 
tulip  veneer,  and  can  state  with  con- 
fidence that  the  percentage  of  material 
showing  blemishes  from  sapsucker 
work  is  considerable. 

THE   PAWPAWS    AND   POND   APPLES 
(ANONACRfi). 

A  lai^  sapsucker  peck  in  the  wood 
of  one  specimen  (A.  M.)  of  pawpaw 
is  not  healed  but  is  filled  with  an  in- 
tensely black  deposit. 

THE    LAUREL   FAMILY    (LAURACEJi). 

F,«,^-Eflect,o.«psu.ker,or.ccaw»d        The  three  specics  of  this  family  in 

of  slippery  elm  (OmtM  lulm).    Lwee      tllO   WOod    of   wllicll    blenuslies    due    to 

ch«k  and  steins.  sapsuckcrs   have  been  noted   are   all 

seriously  affected.  The  defects  observed  in  the  three  specics  have 
little  in  common  except  a  tendency  to  extensive  lateral  staining 
around  tlio  injured  wood  rings. 

Red  bay  {Per- 
aea  horbonia).—X 
large  proportion 
of  red  bay  trees 
arc  vigorously 
attacked  by 
sapsuckers,  an<i 
the  resulting  blem- 
ishes are  severe. 
Gnarly  open  cavi- 
ties are  produced, 
accompanied  by 
dark  brown  or 
black  stains  which 
extend   far   along 

flic  oraill  ftlld  are  KiO.  W.-EIIects  ot  mpaucker  worlt  on  wood  ol  tactbtirj-ICtaiifflfwit- 
Cne   gram   ana  are  ^ppl,™,).    BUIus  and  loosely  DUeU  checLs, 

sometimes  contin- 
uous around  the  wood  rings  {fig.  30).     Many  of  the  wounds  take  16 
to  20  years  to  heal,  producing  open  fissures  extending  outward  an 
inch  or  more.     These  fissures  may  be  half  an  inch  long  vertically 
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and  are  walled  by  soft  wood.  The  stains  are  heavy  and  may  pene- 
trate one  or  two  layers  of  wood  beneath  and  five  to  ten  or  more  layers 
over  the  wounds.  These  defects  are  exceedingly  pbj'ectionable  and 
unfit  the  wood  for  ita  limited  use  in  carpentry. 

Sassafras  {Sassafras  variifolium) . — The  specimen  examined  is  from 
a  tree  one  side  of  which  had  been  killed  by  sapsucker  pecking  and 
is  now  partly  covered  by  new  growth.     As  the  wounds  themselves 
have  not  healed,  their  appearance  where  buried  by  succeeding  layers 
of  wood  is  unusual.   Along  the    plane  of  separation  of  the  new 
and   dead    wood 
are  long  series  of 
partly     filled 
blackened  pecks, 
with     stain     all 
along  the  line  (PI, 
XI,  fig.  5).     The 
wood  covering 
the    pecks    is 
gnarled  and  full 
of  stained  cracks 
and  is  worthless 
for  any  construc- 
tive purpose. 

California 
LAUREL  ( Urnhd- 
lularia  ealifor- 
nica).  —  Defects 
resulting  from 
sapsucker  work 

are  conspicuous  Fk>-  X.—Wtcta  of  Minuckcr  work  on  wood  ol  red  bay  (Pmet  tvrbmOt). 
black  checks  ac-  stains.  ch»t5.  aod  i»ng  fi»u™, 

companied  by  extensive  lateral  staining  and  much  gnarly  wood. 
They  are  highly  objectionable  in  this  valuable  wood. 

THE   SWEET   OUM    FAMILY    (ALTINGIACE^). 

The  wood  of  the  single  native  3i>ecies  of  this  family  is  injured  by 
aapsuckers. 

Sweet  ol'm  (Liquidambar  styradjlua) . — In  a  specimen  from  Abbe- 
ville, La.,  transverse  black  stains  three-eightlis  inch  wide  surround 
the  healed  punctures,  from  wliicli  brown  stains  penetrate  the  grain 
vertict^ly  half  an  inch  each  way.  These  blemishes  are  objectionable 
from  an  ornamental  standpoint  but  not  materially  so  otherwise.  In 
a  trunk  from  the  Santee  Club,  South  Carolina,  besides  stains  which 
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are  peculiar  in  that  they  Ue  moatly  in  the  two  to  three  layers  of  wood 
beneath  the  wounds,  more  or  less  open  checks  are  formed,  varying 
in  size  up  to  half  an  inch  square  and  JUled  with  the  white  crystallized 
sap.  These  blemishes  are  numerous  and  seriously  decrease  the  use- 
fulness of  tlie  lumber.  The  wood  is  valuable,  often  being  substituted 
for  black  walnut. 

THE    SYCAMORES    (PLATAN ACK£) . 

Defects  due  to  sapsucker  pecking  have  been  observed  in  the  wood 
of  two  {Platawus  ocddeiitalis  and  P.  racemosa)  of  the  three  native 
sycamores.  The}'  are  small  brown  checks  and  stains  and  are  of  no 
economic  importance. 

THE   ROSE   FAMILY    (ROSACEdi), 

The  few  arborescent  species  of  this  family  are  not  highly  valued  for 
their  wood,  but  are  used  to  a  small  extent  for  turned  articles.  The 
defects  produced  by  sapsuckers,  varying  from  small  to  laige  open 
knotty  checks  heavily  stained,  unfit  them  for  this  use. 

Mountain  uahoqant  (Cercocarpus  ledifolius). — Sapsucker  punc- 
tures produce  very  serious  blemishes  in  the  wood— open,  knotty, 
black-walled  cavities,  some  with  crystalline  sap  deposit.  Some  of 
these  are  fully  an  inch  long,  and  in  many  cases  a  large  black  fissure 
extends  from  them  toward  or  even  entirely  to  the  bark,  through 
many  annual  layers  of  wood.  The  lumber  is  ruined  as  to  both  beauty 
and  strength  (Eureka,  Cal.,  A.  A.  202). 

Species  op  Rosace*  blemished. —  Vaugv^inm  califomica,  Cer- 
cocarpua  heivZoides,  C.  hrevifiorus,  and  0.  ledifolius. 

THE   APPLE    FAMILY    (MALACE^), 

Wood  of  the  trees  of  this  family  is  usually  hard  and  tough  and  is 
used  to  a  small  extent  for  mallets,  tool  handles,  and  turnery.  The 
defects  produced  by  sapsuckers,  when  pronounced,  make  it  useless  for 
such  purposes,  as  they  increase  liability  to  splitting.  They  vary 
from  small  brown  or  black  stains  to  large  open  checks  and  fissures. 

California  holly  {Ileteromeles  arbutifolia) . — Trunks  of  this  species 
collected  in  CaUfomia  (A.  A.  and  A.  M.  235)  contain  conspicuous 
defects  due  to  sapsuckers  (fig.  31).  These  are  large  knotty  cavities, 
deeply  stained  and  surrounded  by  much  gnarly  growth,  with  long 
fissures  partly  or  wholly  filled  with  black-stained  or  white  soft  growth 
extending  toward  the  bark.  These  checks  or  fissures  sometimes 
exceed  an  inch  in  length.  The  wood  is  so  distorted  and  blemished  as 
to  be  useless  except  for  fuel. 

Species  of  MALAcaa:  blemished. —  Malus  an0ietifolia  (A.  M.), 
Malus  diversifolia,  California  holly,  Cralaegris  cruagaUi,  C  Jacrimata, 
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G.  ojnma,  C.  herlandieri,  0.  ioynfoni,  C.  coRina,  C.  texana,  C.  mollis, 
and  C.  marshaUi. 

THE    PLUM    FAMILY    (aMYODALACRE). 

Defects  caused  by  sapsuckers  have  been  observed  in  the  wood  of 
seven  speciea  of  this  family.  Not  all  these  species  have  great  eco- 
nomic value,  but  the  wild  black  cherry  furnishes  one  of  our  most 
costly  woods.  The  blemishes  in  it  are  typical  of  those  in  this  family, 
and  they  are  sometimes  so  serious  as  to  ruin  the  wood  for  any  orna- 
mental use. 

Wild  black  cherry  (Padus  seroHna). — In  specimens  from  south- 
em  Arizona  (A.  A.  and 
A,  M.  188)  sapsucker 
defects  vary  from  small 
to  large  black  checks 
accompanied  by  little 
stain.  Specimens  from 
Randolph  County,  W. 
Va.  (H.  6801a),  show 
large  stains  up  to  1^ 
inches  long  and  vary- 
ing from  yellowish 
brown  to  black  about 
the     healed     wounds, 

Tlie  injuries  evi- 
dently do  not  heal 
readily,  as  cavities  sur- 
rounded by  gnarly 
growth  are  formed. 
Defects  in  cherry, 
which  is  used  almost  ex- 
clusively for  ornamen- 
tal purposes,  are  very 

,  .        ,.  ,   ,  r,         1  and  lone  DSture. 

objectionabJe.     Such 

as  are  here  described  would  certainly  lower  the  grade  of   lumber, 

causing  a  loss  of  pcrliaps  75  per  cent  from  the  best  selling  price. 

Species  of  AMYODALACEiB  blemished. — Hog  plum,  wild  goose 
plum,  garden  plum  (F.),  bitter  cherry,  western  chokecherry,  wild 
black  cherry,  and  islay. 

THE   SENNA    FAMILY    (C^SALPINACEffi) . 

Blemishes  caused  by  sapsuckers  have  been  noted  in  but  one  species 
of  this  family — the  honey  locust. 
99068'"— BuU.  39—11 6 
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HoNET  LOCUST  {Gleditsia  triacaTithos) . — Brown  stains  penetrating 
tho  injured  wood  layer  are  developed  at  the  healed  wounds,  and  they 
are  often  continuous  around  the  annual 
ring.  In  such  a  case  the  layer  consti- 
tutes a  potential  line  of  fracture.  Many 
stains  are  accompanied  by  open  fissures 
extending  outward.  These  defects  are 
occasionally  enlarged  by  much  subsequent 
pecking  until  large,  ramifying,  open, 
black-staine<l  cavities  result.  The  exte- 
rior of  the  tree  is  disfigured  by  large 
swollen  girdles,  and  the  wood  in  the 
gir<lles  is  gnarled  and  so  full  of  checks 
and  stains  (figs.  32  and  33)  that  it  is 
useless,  except  for  fuel. 

THE   RUE    FAMILY    (RUTACE*)- 

But  one  species  of  this  family  is  known 
to  be  injured  by  sapsuckers,  but  it  is  the 
valuablesatinwood{  Xanthoxylumflavum) , 
which  is  largely  used  forfumiture  and  tool 
handles.  Objectionable  long  dark  stains 
are  produced. 

THE    MAIIOOANY    FAMILY    (mBLTACE*). 

The  single  native  species  of  this  family, 
mahogany,  a  cabinet  wood  of  the  highest 
value,  is  seriously  blemished  by  sap- 
suckers. 

Mahogany  {Swietemamahagani) . — The 
wood  is  heavily  stained  around  the  origi- 
nal wounds  and' a  lighter  stain  extends  to 
a  considerable  depth  and  far  along  the 
grain.  Cavities  partly  filled  with  brittle 
black  material  are  formed,  and  gnarly 
growth  characterizt^  the  wood  in  the 
immediate  vicinity  of  the  wounds.  Curly 
wood  and  a  large  bird's-eye  are  present  in 
many  annual  rings  succeeding  the  injury. 
Both  defects  and  ornaments  are  produced 
in  this  wood,  but  to  get  the  benefit  of  the 
"~ -—■■■'  latter  the  logs  must  be  sawn  with  refer- 

ence to  tlie  sa]>sucker  work.     As  this  is  not   practicable  commer- 
cially, the  blemishes  probably  overbalance  the  embellishments. 
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THE    SUMAC   FAMILY    (aNACARDIACEjE). 

The  wood  of  one  native  and  one  introduced  species  of  this  family 
is  blemished  by  sapsuckers.  The  matter  is  of  no  economic  impor- 
tance except  possibly  in  the  case  of  the  introduced  pepper  tree,  Mr. 
W.  Otto  Emerson,  of  Haywards,  Cal.,  contributes  the  following  note 
on  this  species:  "I  have  two  oid  pepper  trees  beside  the  house  where 
[the  red-breasted  sapsuoker]  iias  left  his  marks  from  year  to  year. 
In  time  this  cutting  of  the  bark  of  the  pepper  tree  causes  an  enlarge- 
ment of  the  limb  all  around  where  the  holes  are;  the  same  occurs  in 
the  blue-gum  tree,  and  ruins  the  wood  for  commercial  purposes." 

Species  op  AwACARDiACKai  blemished. — Smoke  tree  and  pepper 
tree. 

THE    HOLLY    FAMILY    (aQUIFOLIACK*)  . 

The  wood  of  three  species  of  holly  is  known  to  be  blemished  by 
sapsuckers.  In  two  of  them  greenish  brown  to  black  checks  and 
pronounced  stains  spoil  the  appearance  of  the  wood  for  pyrography, 


id  gnarly  gialD.    The  two  lOEg 

one  of  its  most  important  uses.  The  checks  and  fissures  produced  are 
objectionable  in  liolly  wood  used  for  turnery,  because  they  render  it 
liable  to  splitting. 

Holly  {Rex  cassinr). — Healed  sapsucker  wounds  in  this  wood  are 
marked  by  large  black  stains  wliich  tend  to  l»e  continuous  around  the 
injured  woo<l  ring.  Fissures  extend  outwanl  from  the  old  pecks, 
some  being  open,  althougli  three-fourths  of  an  inch  of  wood  has 
formed  outside  the  punctured  layer.  These  fissures  are  soft-walled 
and  cause  much  distortion  in  the  surrounding  wood.  (Fig.  34.)  The 
defects  are  verj'  serious  and  render  the  wood  useless  except  for  fuel 
(Longbridge,  La.). 

Species  of  Aquifoliace,*:  blemished. — Youpon,  Hex  opaca  (Abbe- 
ville, La.),  and  Hex  cassine. 
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THE  HAPLE  FAHILT  (aCERACB^). 
Dofects  due  to  sapsuckers  have  been  observed  in  the  wood  of  five 
species  of  maples,  in  three  of  which  tiiey  are  objectionable  and  may 
cause  lowering  of  the  grade  of  lumber.  The  defects  vary  from  small 
to  lai^e  brown  stains,  sometimes  accompanied  by  long  lighter  stains 
and  by  ornamental  curled  grain  and  bird'a-eye  (figs.  9  and  10  and  PI. 
IX,  figs.  4  and  6).  They  have  been  fully  discussed  in  one  species, 
the  sugar  maple,  on  pages  58-61. 

Species  of  Acebacej:  blemished. — Acer  rubram  (A.  M.  and  F.), 
A.  drummovdi,  sugar  maple,  black  maple,  and  box  elder  (Fairfax 

County,      Va.,      and 
Longbridge,  Jja.). 

THE  BUCKErE  FAMILY 

One  species  is 
known  to  be  marked- 
ly blemished. 

Ohio  buckeye 
{Mscvlus  glabra). — A 
sample  of  bird-pecked 
buckeye  sliows  a  lai^e 
stain,  and  the  wound 
has  not  been  closed 
by  a  year's  growth. 
Tliis  indicates  that 
conspicuous  defects 
result  from  sapsucker 
work  in  this  wood. 
Buckeye  has  not  long 
been  put  to  important 
uses,  but  its  easy  working  (jualities  and  beauty  are  sure  to  create  a 
greater  demand  for  it.  It  is  even  now  largely  used  for  pyrography, 
for  which  no  stained  wood  can  be  sold, 

THE    BUCKTHORN    FAMILY    (RUAMNACKS). 

In  the  wood  of  two  small  trees  of  this  family  sapsuckers  are  known  to 
produce  defects  varying  from  small  dark  brown  stains  to  large  stains 
and  knotty  cavities.     The  woods  have  no  commercial  importance. 

Species  of  Riiahnace^  bleuished. — Cascara  sagrada  and 
California  lilac. 

THE    BASSWOOD   family    (tILIACE^). 

Pefects  consLsting  of  large  open  cliecka  and  black  stains  (PI.  IX, 
fig,  7),  due  to  sapsucker  pockuig,  have  been  observed  in  the  wood  of 
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tliree  species  of  this  family.     Tliej  are  serious  in  all,  nnd  citlier 
lower  t}ie  grade  of  tlie  lumber  or  spoil  it  for  all  uses  except  fuel. 

Basswood,  often  called  wliitewood,  is  used  for  panel  work,  wooden- 
ware,  trunks,  and  other  purposes  where  whiteness  is  desirable.     The 
inspection   rules   of  the   National   Hardwood   Lumber   Association 
particularly  note  that  "black  spots  or  streaks  are  a  serious  defect 
and  inspectors  must  be  careful  in  estimating  their  damage.     If  they 
are   excessive   they   will   reduce   tlie   piece   one   or   more   grades." 
Furthermore,  a  great  deal  of  basswood  lumber  is  used  for  pyrographic 
material,  in  which  no  stains  are  permissible.     TIius  sapsucker  work 
in  basswood  trees  that  are  to  be  converted   into  lumber  keeps  the 
product    out   of 
the  best  grades. 
A  loss  of  about 
25  per  cent  re- 
sults    for    each 
grade  the  lumber 
is  reduced. 

Insome)ocali> 
ties  basfiwoods 
are  favorite  trees 
of  the  sapsuck- 
ers,  as  for  in- 
stance on  Plum- 
mers  Island, Md., 
wliere  tliree  out 
of  five  are  at- 
tacked.  In 
Rockfish  Valley, 
Va.,  also,  the 
writer  noted  a 
large  proportion 
of  basswood  bar- 
rel heads  showing  sapsucker  defects.  It  is  possible  therefore  that 
losses  due  to  bird  pecks  in  basswood  may  at  times  be  heavy. 

Basswood  {Tilia  pubeacens). — In  samples  from  Abbeville,  La. 
(fig.  35),  black  stains  impregnate  the  punctured  wood  ring  and  are 
so  extensive  as  usually  to  be  contiguous  around  it;  they  extend  an 
inch  in  each  direction  vertically  from  the  wound.  Large  open  black- 
stained  checks  result,  some  extending  toward  the  bark  through 
several  annual  rings.  These  defects  are  very  serious  and  no  good 
lumber  could  be  sawn  from  a  trunk  so  defective. 

Species  of  Tiuace.e  blemished. —  TUia  americana  (II.  and  F.) 
(PI.  IX,  fig.  7),   T.  viichauxii,  and  T.  pubescens. 

THE    FKEMONTIA   FAMILY    (CHBIRANTHODENDRACE.e)  . 

The  wood  of  the  single  native  spec'es  ( FremoTUoJevdron  californicum) 
is  blemished  by  small  black  checks  up  to  half  an  inch  in  length. 
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THE    WHITE    MANGROVE    FAMILY    (COMBRETACE*). 

Defects  due  to  sapsucker  punctures  are  known  in  two  of  tlie  three 
native  species  of  this  family.  In  the  buttonwood  (A.  A.)  the  blem- 
isiies  are  small  brown  to  black  checks  with  short  red<lish  streaks  in 
the  wood.  In  the  black  ohve  tree  the  sapsucker  holes  are  drilled 
deep  into  the  sapwood,  and  are  either  healed  by  the  intrusion  of  long 
plugs  from  the  overlying  new  wood  layer  or  remain  open.  These 
defects  may  be  accompanied  by  more  or  less  dark  stain.  The  wood 
of  tliis  tree  is  value<l  for  construction,  but  it  is  doubtful  whether 
much  loss  results  from  bird  pecks. 

THE    MYRTLE    FAMILY    (MYRTACEJI). 

W.  Otto  Emerson,  of  Haywanls,  Cal.,  states  that  tlie  cutting  of 

the  bark  of  the 
blue  gum  (Euca- 
lyptus globulus) ,  an 
introduced  tree  of 
this  family,  by  the 
red-breasted  a&p- 
sucker  in  time 
causes  an  enlarge- 
ment of  the  limb 
all  around  and 
ruins  the  wood  for 
commercial    pur- 


THE  DOGWOOD  FAM- 
ILY (CORNACE^), 

Blemishes  pro- 
duced by  sap- 
su<;kers  have  been  noted  in  the  wood  of  three  iipecies  of  this  family, 
in  one  of  which,  the  flowering  dogwood,  they  are  very  objectionable. 

Flowering  dogwood  {Cynoxylon  fioridum). — The  stauis  are  from 
dark  reddish  brown  to  black  and  arc  extensive,  sometimes  forming 
a  continuous  band  half  an  inch  wide  around  the  annual  rings  (fig.  36). 
The  wood  is  strongly  bent  outward  over  the  healed  wood  and  is  very 
gnarly.  The  defects  are  sufficient  to  keep  the  wood  out  of  tlie 
market,  as  only  perfect  pieces  are  used  for  such  purposes  as  turnery, 
carving,  and  engra\aiig.     (Specimens  from  <'otton]>ort,  La.) 

Species  of  Coknace^  blemished. — Tupelo  gum,  cornel,  and 
flowering  dogwood. 


^dbyGoogle 
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THE   HEATH    FAMILY    (eRICACE.e). 

The  wood  of  two  species  of  thia  family  is  known  to  be  blemished 
by  sapauckere,  the  defects  varying  from  small  to  very  large  stained 
checks,    Tlie  woods  are,  however,  little  used. 

Species  of  Ericacks  blemished. — Sourwood  and  mailrona. 

THE        HUCKLEBERRT 
FAMILY   (vaccinia- 

ckje). 

The  single  native 
arborescent  species  is 
badly  blemished  by 
sapsuckers. 

Tree  huckle- 
berry (Batodendron 
arboreum) . — A  mod- 
erate amount  of  sap- 
sucker  work  in  this 
wood  results  in  very 
dark  brown  stains, 
which  run  far  along 
the  grain  and  in  open 
checks  up  to  an  inch 
in  length.  Under 
vigorous  sapsucker 
attack  patches  of 
bark  are  killed,  and 
the  healing  being 
slow  the  exterior  of 
the  tree  is  consider- 
ably distorted  by 
swollen  gircilea  and 
disfigured  by  pits  and 
exposed  patches  of 
deadwood    or    bark. 

ine  wounds  are  f,q.  37,_E[fecis  ol  sapsucker  work  on  woodol  Ihe  tree  huckleberry 
markedby  deep  black         (BaloJendrim  aTbenum).    LoiiKlludlnal  and  cross  spc'tloiia.    Miained 

Stains   or    often    by       m<i'^<^^'^i«^>'«- 

open  checks.  The  latter  extemi  toward  the  bark  and  many  of  tliom 
have  remained  10  years  unhealed  (fig.  37),  These  checks  are  soft- 
walled,  irregular,  and  black-staineii,  and  the  unckisod  ones  show 
patches  of  dead  and  discolored  wood  or  bark  up  to  2i  inches  in 
diameter.  Tliese  blemishes  make  tlie  wood  useless  for  any  but  the 
coarsest  construction  or  for  fuel.  (Specimens  from  C'ottonjwrt  and 
Longbridge,  La.) 
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THE  sapodh.!^  family  (SAF0TACEL£). 

He  wood  of  two  species  of  this  family,  the  southern  and  Arizona 
buckthorns,  is  known  to  be  affected  by  sapsucker  work.  The  checks 
are  small  and  round  and  much  curled  grain  overlies  the  healed  wounds; 
lience  the  effect  is  to  embellish  the  wood. 

THE  EBONY  FAMILY  (EBENACEiG) . 

One  of  the  two  native  trees  of  this  family  is  known  to  be  blemished 
by  sapsuckera.  The  defects  in  persimmon  are  oblong  deep  black 
stains,  not  extending  along  the  grain.  They  mar  the  appearance  of 
the  wood,  but  do  not  injure  it  for  its  ordinary  commercial  uses 
(Cottonport,  La.). 

THE   OLIVE    FAMILY   (OLEACEl^) . 

Defects  due  to  sapsuckers  have  been  observed  in  three  species  of 
this  family,  one  of  which  is  the  imutilized  devilwood,  the  other  two 
being  ashes,  both  valuable  timber  trees. 

Some  of  the  original  wounds'  in  ash  persist  as  cavities  only  partly 
filled  with  loose  woody  tissue  surrounded  by  conspicuous  stains. 
These  blemishes  would  lower  the  graile  of  ash  wood,  as  it  is  especially 
prii'^d  for  its  usual  freedom  from  blemishes.  In  ash  lumber  used 
for  vehicles  and  for  wooden  parts  of  agricultural  implements  and 
machinery,  strength  is  the  prime  requisite;  but  for  such  purposes 
pieces  containing  the  small  open  knots  resulting  from  sapsucker  work 
would  have  to  be  discanled.  Ash  is  used  also  for  paneling  and  orna- 
mental purposes.  Both  blemishes  and  ornaments  appear  in  the 
samples  examined,  but  the  presence  of  a  few  small  ornaments  by  no 
means  prevents  the  rejection  or  degrading  of  a  piece  for  defects. 
Occurring  together,  as  they  always  do,  the  blemishes,  which  we  do 
not  want,  overbalance  the  ornaments,  which  we  can  do  without. 

White  ash  (Fraxinva  americana). — The  defects  in  a  specimen 
from  Cottonport,  La.,  are  knotty  checks  surrounded  by  oblong  brown 
stains.  Lighter  stains  extend  along  the  grain  6  inches  or  more. 
Curled  grain  and  bird's-eye  are  abundant,  but  being  associated  with 
the  defects  have  no  importance.  In  samples  of  white  ash  from  Abbe- 
ville, La.,'  the  stains  tend  to  be  continuous  around  the  annual  rings 
and  penetrate  one  or  two  wood  layers  both  over  and  under  the 
wounded  one.  More  or  less  open  checks  remain,  some  containing 
loose  woodj'  tissue,  and  the  surrounding  woo<l  is  quite  gnarled. 
These  defects  are  objectionable  from  an  ornamental  standpoint  and 
also  as  to  strength  in  the  case  of  small  pieces. 

Two  specimens  of  shovel  handles  are  at  liand  showing  the  appear- 
ance of  sapsucker  defects  in  articles  manufactured  of  white  ash. 
One,  obtained  at  Evansville,  Ind.  (H.),  shows  scars  left  by  seven  of  a 
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series  of  sapsucker  peeks.  The  bird  evidently  had  drilled  through  one 
and  in  places  two  layers  of  sapwood,  and  the  resulting  cavities  were 
partly  filled  by  invaginations  of  wood  from  the  succeeding  annual 
ring.  Each  of  these  invagiuated  plugs  is  spht  and  gnarly.  The 
wood  surrounding  the  partly  filled  holes  is  stained  through  from  two 
to  four  annual  rings..  The  other  hanille,  from  Marion,  Ind.,  contains 
smaU  black  slightly  open  checks  with  light  stains  extending  some 
distance  along  the  grain.  Only  checks  are  present,  but  the  handle 
had  been  placed  in  the  lowest  grade. 

Species  op  Oleace«  blemished. — Black  ash,  white  ash,  and 
devilwood  (A.  A.). 

THE   TBUHPET   CREEPEB    FAUILY   (BIQNONIACBA). 

Two  trees  of  this  family  are  slightly  blemished  by  small  brown 
stains  and  checks  due  to  sapsucker  pecking,  but  the  injury  is  probably 
of  no  economic  importance. 

Species  of  Biononiacejh:  blemished. — ^Hardy  catalpa  (A.  A.  and 
A.  M.)  and  desert  wiiiow. 

TEE   HONEYSDOKLE   FAMILY   (CAPBIFOLIAOEdi). 

Blemishes  varying  from  small  black  checks  to  large  open  knotty 
black  cavities  due  to  sapsuckers  have  been  note<l  in  the  wood  of  two 
trees  of  this  family. 

Species  of  Capeifoliace.*!  blemished. —  Viburnum  lentago  (A.  A.) 
and  V.  prunifoUum. 


The  embellishments,  sapsucker  bird's-eye  and  curly  grain,  present  to 
some  extent  in  practically  all  the  wood  samples  described,  while 
attractive  and  possibly  available  for  use  on  a  small  scale,  are  usually 
not  marked  enough  to  be  of  commercial  importance.  Furthermore, 
they  are  invariably  accompanied  by  defects  which  in  most  cases  rob 
them  of  practical  value  and  frequently  so  disfigure  or  weaken  the 
wood  as  to  lower  seriously  or  even  destroy  its  market  value. 

It  has  been  shown  that  sapsucker  work  unfits  for  use  such  impor- 
tant ornamental  woods  as  mahogany,  black  walnut,  white  oak,  yellow 
poplar  ilAriodendron),  chestnut,  cherry,  sweet  gum,  and  hard  maple; 
that  it  seriously  blemishes  woods  prized  for  particular  qualities,  such 
as  ash,  basswood,  red  cedar,  holly,  buckeye,  dogwood,  and  hickory, 
in  the  case  of  the  latter  causing  an  annual  loss  of  more  than  half  a 
miUion  dollars;  and  that  sapsucker  work  sometimes  destroys  the 
value  of  wood  even  for  heavy  construction,  as  in  southern  basswood, 
Engehnann  spruce,  and  western  hemlock.  In  all,  defects  due  to 
sapsucker  work  have  been  found  in  the  wood  of  174  species  of  trees. 
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In  90  of  these  they  are  so  serious  as  to  spoil  the  appearance  or  worka- 
bility of  the  wood,  and  in  22  species  they  render  the  wood  useless 
except  for  coarse  construction  or  for  fuel. 

Except  in  the  case  of  hickory,  there  are  not  at  hand  sufficient  data 
to  determine  the  proportion  of  trees  injured  by  sapsuckers,  and  hence 
it  is  not  possible  to  estimate  tlie  actual  loss.  To  remedy  this  defect 
in  part,  the  writer  has  made  inventories  of  the  trees  of  certain  areas. 
Near  the  mouth  of  Scotts  Run,  Fairfax  County,  Va.,  an  area  was 
marked  out  and  found  to  contain  55  trees.  Ten  of  these,  or  IS.l  per 
cent  of  the  whole  number,  showed  sapsucker  work.  Of  266  trees 
on  a  part  of  Flummers  Island,  Md.,  36,  or  13.5  per  cent,  have  been 
attacked  by  sapsuckers.  In  the  west  half  of  the  Department  of 
Agriculture  grounds  at  Washington  are  232  trees,  of  which  56,  or  24 
per  cent  of  the  whole,  show  sapsucker  work.  The  results  of  less 
definite  obseryations  in  the  field  are  as  follows:  On  St.  Vincent 
Island,  Fla.,  only  enough  live  oaks  and  long-leaf  pines  are  pecked  to 
make  1  per  cent  of  the  whole  number  of  trees,  but  at  the  Saubee  Club, 
South  ('arotina,  90  per  cent  of  these  two  species  are  attacked,  as  also 
enough  other  trees  to  make  the  proportion  of  the  whole  well  over  50 
per  cent.  At  Abbeville,  La.,  and  Gainesville,  Fla.,  25  to  60  per  cent 
of  the  trees  in  various  forests  are  punctured;  at  Cottonport,  La., 
about  60  per  cent  show  plentiful  pecking,  and  at  Longbridge,  La., 
fully  95  per  cent  of  the  trees  are  profusely  drilled,  there  being  only 
one  species,  the  tupelo  gum,  on  which  no  pecks  were  seen.  In  con- 
nection with  these  estimates  it  must  be  borne  in  mind  that  we  get  a 
reconl  only  of  the  trees  which  bear  considerable  sapsucker  work,  as 
those  with  only  a  few  pecks  are  likely  to  be  unnoted. 

In  collections  of  wood  specimens  in  museums,  where  few  if  any 
cases  of  sapsucker  work  were  overlookc<l,  the  following  proportions 
of  pun(!tured  specimens  were  noted:  One  hundred  and  fifty-one 
out  of  a  total  of  about  500,  or  30  per  cent  of  those  in  the  American 
Museum  of  Natural  History,  and  71  out  of  about  the  same  number, 
or  14  per  cent  of  the  specimens  in  the  Arnold  Arboretum,  Jamaica 
Plain,  Mass.,  which  are  mainly  smaller  pieces  of  the  trees  at  the 
American  Museum.  The  difTorence  in  size  of  the  samples  probably 
accounts  for  the  discrepancy  in  the  number  bearing  punctures.  The 
collection  of  Illinois  woods  in  the  Field  Museum  of  Natural  History, 
Chicago,  is  composed  of  197  pieces,  of  which  36,  or  18  per  cent,  bear 
sapsucker  work.  Sixteen  out  of  64,  or  25  per  cent,  of  other  United 
States  woods  in  the  same  museum  wore  pecke<l.  In  the  writer's 
opinion  it  is  safe  to  assume  that  at  least  10  per  cent  of  the  trees  In  the 
normal  range  of  the  yellow-bellied  woodpecker  bear  marks  of  its  work. 
This  means  that  the  wood  of  10  per  cent  of  the  trees  contains  defects. 

It  has  been  shown  that  much  white-oak  and  j-Qliow-poplar  veneer 
and  many  ash  and  hickory  handles  are  relegated  to  the  cull  grade 
int  of  bird  pecks.     In  hundre<l3  of  barrels  inspected  by  the 
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writer  in  Vii^nia  about  10  per  cent  of  the  basswood  barrel  heatis  and 
of  the  oak  staves  bore  defects  suiRcient  to  cause  their  rejection  from 
the  much  more  valuable  furniture  or  tight  cooperage  graues.  It  has 
been  shown,  furthermore,  that  from  16  to  39  per  cent  of  the  wood  of 
individual  trees,  of  bald  cypress  at  least,  is  spoiled  by  defects  due  to 
sapsucker  work.  However,  if  only  1  per  cent  of  the  lumber  of  trees 
attacked  (10  per  cent  of  the  whole  number)  is  discarded,  the  annual 
loss  for  the  whole  United  States  is  more  tlian  a  million  and  a  quarter 
dollars.  It  seems  certain  that  this  estimate  is  not  excessive,  since  it 
takes  no  account  of  lumber  not  rejected  but  reduced  in  grmle,  and 
since  it  has  practically  been  demonstrated  that  the  loss  on  one  kin<) 
of  timber  alone,  namely  hickory,  is  fully  half  the  sum  mentioned. 
The  meaning  of  these  figures  will  be  better  under3too<l  if  one  considers 
that  they  express  the  value  of  five-seventlis  the  total  cut  of  black 
walnut  in  the  United  States,  or  very  near  the  value  of  the  total 
lumber,  lath,  and  shingle  production  of  single  States,  as  Arizona, 
Colorado,  or  New  Mexico,  and  considerably  more  than  the  value  of 
the  lumber  produced  by  any  one  of  nine  other  States  in  the  Union.' 

DO  OTHBB  8PB0IES  OF  WOODPEOEEBB  SHAKE  THE  SAPSnOEBBS' 
HABITSP 

It  has  always  been  a  mooted  question  to  what  extent,  if  any,  otlier 
species  of  woodpeckers  tap  trees  for  the  sap.  Apparertly  the  red- 
headed woodpecker  is  occasionally  guilty  of  the  act,  but  cases  where 
it  has  been  detected  actually  drilling  the  holes  are  so  few  that  the 
habit  must  be  considered  exceptional.  Mr.  C.  A,  White  writes  as 
follows : 

Upon  the  Iowa  University  campus  we  have  a  number  of  grand  old  aborigioal  oakB, 
a  fovorite  reeort  for  red-headed  woodpeckers  (Mtbmcrpes  rryUiTocfphahii).  Among 
the  young  and  growing  treeH  that  have  been  trensplanted  upiiD  the  campus  are  some 
sugar  maples  (Acer  laceharinum)  the  bodies  of  which  are  6  to  H  inches  in  diameter. 
Seeing  the  woodpeckers  busily  tapping  upon  them,  I  examined  the  trunks  and  found 
them  perfectly  sound,  but  the  birds  had  pierced  many  holes  of  the  usual  size  through 
the  bark  and  into  the  cambium  layer,  where  they  stopped.  The  sap  wan  flowing 
freely  from  the  holes,  and,  watching  the  movements  of  the  birds  afterwards  upon  the 
trees,  I  became  convinced  that  they  were  sucking  the  aap  and  that  they  had  pecked 
the  holes  for  the  purpoae  of  obtaining  it.' 

A  western  relative  of  the  red-headed  woodpecker  has  been  found 
doing  similar  work.  Mr.  F.  Stephens  makes  the  folloi/ing  statement 
in  regard  to  the  California  woodpecker  (Melanerfesf,  hairdi) : 

At  one  of  my  camps  in  the  pine  r^on  of  Smiths  Mountain,  a  family  of  this  specie^ 
developed  the  sapauckiog  habit.  1  had  noticed  some  fresh  holes  in  the  bark  of  two 
live  oaks,  a  foot  or  two  from  the  ground,  from  which  sap  was  flowing,  and  later  I  saw 
the  birds  drinking — in  one  case  three  were  seen  drinking  at  the  aime  time.  This  is 
the  only  instance  of  the  habit  in  this  species  that  has  come  tinder  my  observatirm.' 

1  All  wtlmates  based  an  FotratProdaclaReporl  No.  10.  Bureau  al  Census,  ISOS. 

'American  NstunOlat,  VIl,  Wfl.  1ST3. 

•  r.StBpbaiu,  InBendlm'sLlIeHialorteaotN.  A.  Birds,  n,  IIS,  ISW.  i -.it  nil' 
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Joseph  Grinnell  records  the  following  observation  upon  the  same 
species  of  woodpecker: 

At  Seven  Oakfl,  June  24, 1906.  wehad  been  wntchinga  Sierra  Bapauclcer(iSpfty™pfcuj 
V.  daggetti)  iaduatriouBly  running  a  line  of  bark  pits  around  the  branch  of  an  alder, 
when  a  California  woodpecker  .  .  .  flew  down  and  drove  oQ  the  eapeucker  .  .  .  then 
went  the  rounds  of  the  borings  himself,  "dipping"  from  each.' 

This  observation  suggests  that  the  other  records  of  species  of  wood- 
peckers besides  sapsuckcrs  tapping  trees  should  refer  only  to  their 
purloining  sap  from  punctures  made  by  the  latter.  Be  that  as  it 
may,  the  assertion  has  frequently  been  made  that  some  of  our  wood- 
peckers, notably  the  downy  and  the  hairy,  mark  trees  in  a  fashion 
almost  indistinguishable  from  that  of  the  sapsucker.     Some  of  the 

European  woodpeck- 
ers very  closely  re- 
lated to  our  species  of 
the  genus  Dryobates 
<io  a  great  deal  of 
simitar  work,  even 
producing  large  swol- 
len girdles  on  trees,' 
and  it  would  be  sur- 
prising if  our  species 
were  found  to  be  en- 
tirely innocent  of 
such  practices.  Mr. 
Henry  Bryant,  of 
Boston,  published 
the  following  testi- 
mony in  1866: 

It  baa  long  been  known 
that  Bome  of  our  smaller 
woodpeckerspick  out  por- 
tions of  the  sound  bark  of 
trecB,  particularly  of  apple 
trees,  where  there  are  no 
larvie  and  apparently  no  inducement  for  them  to  do  bo.  .  .  .  They  [the  pecks)  are 
generally  Been  in  circles  round  the  limbs  or  trunks  of  small  irregularly  rounded  holes, 
and  in  this  vicinity  arc  made  almost  exclusively  by  the  downy  woodpecker, 
P.  pubescfns,  aided  occaaionally  by  the  liairy  woodpecker,  /'.  rillo»u».' 
Dr.  J.  A,  Allen  corroborates  these  statements  as  follows: 
The  perfotationa  made  in  the  bark  of  trees  by  woodpeckers,  forming  transverse  rings, 
and  sometimes  so  numerous  as  U)  do  seriouB  injury  to  the  trees,  have  of  late  been  very 
commonly  attributed  almost  solely  to  this  species  [yellow-bellied  woodpecker], 
especially  at  the  West,  where  it  is  so  numerous.  Tliat  it  is.  from  this  habit,  often 
greatly  injurious  t<i  fruit  trees  ifl  not  to  be  denied:  but  that  this  Bpecies — now  commonly 
styled  the  "true  sapsucker,"  to  whose  depredations  it  is  said  should  be  ass^ed  the 

1  Univ.  rslir.  Pub.  Zoo!.,  V,  &5-«l,  I90!t. 

>  See  FuGhs,  Gilbert.    Ubor  da£  B 
llDge.    NUurwlH.  7.eil3chr.  f.  Load 

>  Troc.  But.  Soc.  Nal.  Uist.,  X,  i 


Fio.  as.— Ydlow-bellied  sapsucker. 
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general  ill  repute  attached  to  the  whole  family  by  moat  a^ieulturisla — iti  the  sole 
author  ot  thia  wiirk.  which  bo  often  amounlB  to  mischief,  there  is  abundant  evidence  to 
disprove.  In  most  parts  of  MawachusetU,  particularly  in  the  Connecticut  Valley, 
this  speciee  is  so  extremely  rare  that  I  have  never  seen  more  than  half  a  dozen  epeci- 
mens  in  a  year,  and  oftener  none  at  all,  and  then  always  during  il3  migratioos;  while 
other  expert  collectors  have  searched  for  it  unBuccessfully  for  years;  yet  our  orchards 
always  present  these  perforations  in  profusion,  though  seldom  to  an  injurious  degree; 
and  now  and  then  a  forest  tree  is  observed  so  thoroughly  girdled  as  to  be  thus  destroyed. 
For  this  our  spotted  woodpeckers,  Pieus  'pubacen*  and  P.  villoma,  are  chai^eable, 
being  in  many  sections  the  sole  authors  of  it;  they  may  be,  in  fact,  very  often  seen 
engaged  in  it.  I  do  not,  however,  suppose  their  object  to  be  the  same  as  that  assigned 
to  the  SpAyrapicMs  rariii* — that  ot  sucking  sap  or  feeding  on  the  inner  bark.' 

Evidence  supporting  tho  same  contention  is  given  by  Mr.  C  K. 
Reed,  who  says: 

Most  of  you  have  probably  noticed  apple  trees  that  had  rows  of  holes  extending 
around,or  nearly  around,  the  trunk.  I  was  always  told,  and  frequently  see  it  in  print 
now,  that  these  were  made 
by  sapeuckere.  Perhaps 
some  of  them  are.  but  not 
all.  Last  fall  I  watched 
a  downy  busily  at  work 
hammering  on  the  trunk 
of  an  apple  tree.  He 
would  pound  away  for  , 
about  half  a  minute  stead- 
ily in  one  spot  and  then 
hitch  sideways  about  an 
inch  and  repeat  the  opera- 
tion; when  he  had  com- 
pletely encircled  the  tree 
he  dropped  down  about 
his    length     and     made  ~ 

another  ring  around  the _ 

trunk.    The  marks  left  on  —^Sl^'i'^Z^^^^^  "JT        ^'''JlR- 

the    tree  were  identical  „    „,  „  ''^      "„,_,, 

.  ,       ,  .     ..     V    .      .       Fio.  39.— Flicker.    Not  a  aapsuclier.    HB*blBckapolOQbreB8l,but  lop 

With    those    that    I    had  othBrftrambillla.iotted.    naacompicuouswhlwrunip. 

supposed   were  made  by 

the  eapsuckers.  The  downy  did  not  appear  to  find  anything  to  eat,  and  I  concluded 
that  be  was  doing  it  in  play  or  that  he  wished  to  sharpen  hit)  bill.' 

There  is  one  fallacy  included  or  impUed  in  most  of  tlie  above  quo- 
tations, namely,  tliat  a  profusion  of  punctures  in  trees  wliere  the  sap- 
suckers  are  scarce  proves  that  the  work  was  done  by  other  wood- 
peckers. Thia  by  no  means  follows.  In  most  cases  tlie  bulk  of  the 
pecking  on  trees  is  old;  only  a  moderate  number  of  punctures,  as  a 
rule,  are  made  each  year,  and  the  amount  of  fresh  work  rather  than 
the  total  should  be  considered  in  determining  the  probable  agent. 
A  tree  100  years  old — a  moderate  age — might  bear  much  sapsucker 
work,  even  where  the  birds  are  very  scarce  and  only  a  few  holes  were 
drilled  in  it  each  year.     When  a  great  number  of  punctures  are  made 

1  Mem.  noat.  Soo.  Nat.  Hbl..  I,  4TO,  IMW, 

>  Dion,  Rep.  Conuolasloner  Fish,  and  Uame,  Ind.,  p.  TJ3, 1309-6. 
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in  one  season,  the  tree  is  likely  to  be  weakened  or  killed,  and  not  a 
single  instance  is  on  record  of  any  woodpecker  in  this  country,  other 
than  a  member  of  the  genus  Spkyrapicua,  killing  a  tree  by  girdling  it. 
Nor,  as  a  rule,  is  the  work  of  the  hairy  and  downy  woodpecker  so 
much  like  that  of  the  sapsuckers  as  not  to  be  distinguishable  from  it. 
The  writer  has  observed  the  downy  woodpecker  at  work  in  suspicious 
proximity  to  fresh  drills  resembUng  those  made  by  sapsuckers.     But 
upon  examination  these  were  found  to  go  barely  through  the  outer 
bark  and  not  to  the  sapwood,  as  is  true  of  sapsucker  holes.     Hence 
the   punctures  were   not  injurious. 
Mr.  E.  H.  Forbush  notes '  that  the 
perforations  made  by  the  downy  [in 
red  maple]  differ  from  those  of  the 
sapsucker;  and  Weed  and  Dearborn 
seem  to  have  had  similar  experience, 
as  they  say  of  the  downy  wood- 
pecker: "Although  it  bores  holes  in 
the  bark  of  apple  trees,  it  does  not 
revisit   them  to  suck   the  sap  .  .  . 
and  the  holes  soem  usually  not  to 
injure  the  tree."^    Prof.  F.  E.  L. 
Beal  corroborates  this,  saying  that 
the  holes  made  by  this  woodpecker 
reach   only  to  the   inner  bark  and 
}  that  no  protruding  girdles  or  other 

deformations  of  the  trunk  are  pro- 
duced. 

A  very  convincing  bit  of  evidence 
bearing  on  this  point  is  given  by  Dr. 
T.  M.  Brewer.  He  had  experience 
in  parts  of  the  country  where  the 

FIG.  40.-CallIomiB  woodpecker.    Not  a  sap.      SapSUCker     is     UOt     ofton     Seen,      but 

Slicker.  Uaa  biscit  braut  spot,  but  head    where    thero    are    many   punctured 

13  not  red  from  base  ot  bill.  trees,   conditions  which   cause   the 

downy,  hairy,  an<l  other  woodpeckers  to  be  known  as  sapsuckers  and 

to  be  persecuted.     Upon  becoming  well  acquainted  with  Sphyrapicus 

also,  he  wrote  as  follows: 

In  April,  lg68,  I  viaitcd  gardens  in  Racine,  in  cutnpany  with  Dr.  Hoy,  where  these 
woodpeekers  [i.  e.,  aipBUckerB]  had  every  successive  spring  committed  their  ravages, 
and  waa  eyewitness  to  their  performance.  Their  punctures  were  uDlike  those  of 
pubeiccia  {liawny),  being  much  <iRepor,  penetrating  the  inner  bajk,  and  being  repeated 
in  close  proximity,  .  .  .  often  resulting  in  the  girdling  and  complete  destruction  of  a 
tree.    In  one  garden  of  some  considerable  size  all  the  mountain  ash  and  white  pine 
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trees  had  thus  be«n  killed.  In  prairie  countriea,  where  trees  are  a  deficiency  and 
their  cultivation  both  important  and  attended  with  difficulty,  theeo  birds  prove  a 
great  peet,  and  in  a  few  hours  may  destroy  the  labor  of  many  years.' 

Whether  or  not  the  downy  and  other  woodpeckers  seek  sap,  it  is 
beyond  question  that  they  are  not  important  consumers  of  cambium, 
since  on  the  average  much  less  than  1  per  cent  of  this  substance  has 
been  found  in  the  stomach  contents  of  any  other  woodpecker  than 
the  true  sapsuckers  (Sphyrapicus).^  It  is  the  loss  of  cambium  rather 
than  of  sap  that  breaks  down  the  vigor  of  the  trees  and  is  responsible 
for  defects  in  the  wood,  and  to  the  sapsuckers,  which  consume  cam- 
bium to  an  average  extent  of  13.8  per  cent  of  their  annual  food, 


Fio.  11.— Fileated  woodpecker.    Not  a  sajeaeka.    Entire  lower  puts  black. 

must  be  attributed  most  if  not  nil  serious  injuries  to  trees  due  to  the 
destruction  of  cambium  by  wootlpeckers. 

FOOD  OF  SAPSTTCEERS. 
About  four-fifths  of  the  insect  food  of  the  three  species  of  sap- 
suckers consists  of  ants,  the  eating  of  which  may  be  reckoned  slightly 
in  the  birds'  favor.  The  remainder  of  the  food  is  made  up  of  beetles, 
wasps,  and  a  great  variety  of  other  insects,  including,  however,  prac- 
tically no  wood-boring  larvie  or  other  special  enemies  of  trees.  The 
bircls'  vegetable  food  can  not  be  cited  in  their  behalf,  as  it  consists 
almost  entirely  of  wild  fruits,  which  are  of  no  importance,  and  of 

1  Bslnl,  Brewer,  and  Bidgway,  Hlslory  of  N.  A.  DInta,  I,and  Birds,  II,  M2.  is;4. 
'  A  more  glance  at  the  flcures  (3  aod  4)  ot  the  tiingues  of  the  yellow-hollled  Mpauckar  and  Ihe  doviuj 
woodpecker  muat  coavlnce  tmyaae  that  tbew  blr^  are  adapted  U>  ItM  utlUiBtlou  at  «ntliB]f  dlttemit  food 
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cambium,  the  securing  of  which  results  in  serious  damage,  as  shown 
in  the  preceding  pages. 

HOW  TO  BECOONIZE  8AP8UCEER8. 

Plate  I  (frontispiece)  and  Plate  11  (p.  16)  will  serve  to  identify 
the  sapsuckers  better  than  pages  of  printed  descriptions,  and  there- 
fore only  a  few  marked  color  differences  will  be  mentioned  here.  All 
sapsuckers  have  yellow  bellies,  few  other  woodpeckers  have;  all  sap- 
suckers  have  a  conspicuous  wliite  patch  on  the  upper  part  of  the 
wing,  as  seen  from  the  side  when  clinging  to  a  tree;  white  wing 
patches  in  otlier  wwKipeckers  are  on  the  middle  or  lower  part  of  the 

wings.     The   yellow- 
bellied   sapsucker  of 
transcontinental 
i  range    is    tlie    only 

J  woodpecker     having 

a  the  front  of  the  head 

A  (i.    e.,   from    bill    to 

y  crown)  red  in  combi- 

id  i  1  nation  with  a  black 

g  patch  on  the  breast. 

%  The  red-breasted  asp- 

J'    i  sucker  Hves  west  of 

\  {  the   Rockies    and   ia 

'( k  tlie  only  species  there 

?ly  j  having      the     whole 

{,'  head  and  throat  red. 

■    J  From  4  to  1 1  spe- 

cies of   woodpeckers 
other   than  sapsuck- 
ers occur  in  various 
r.o.42.-H«ry,oodp«k«.  Not  a  ^ps.,ck.r.  N»bL>ckb™.t5po..    gections  of  the  United 

States;  hence  a  majority  of  woodpeckers  seen  are  not  sapsuckers. 
Several  of  theae  species  are  illustrated  (figs.  38  to  44),  and  notes  are 
given  on  the  features  distinguishing  tiiem  from  sapsuckers. 

DEFENSIVE  UEASUBES  AQAINST  SAPSTICKEBB. 
Mr,  C  G,  Bates  says  of  the  eastern  bird: 

The  Bapaucker  Bpcncls  only  his  wiiitera  in  the  hardwood  region,  and  the  gredUBt 
damage  ia  dune  on  warm  winter  days  and  in  the  spring  juel  before  migration.  For 
this  TGOsun  hickories  should  not  be  planted,  especially  in  the  South,  in  situations 
where  they  will  be  started  by  the  first  warm  days,  but  rather  where  theit  rise  of  sap 
will  be  retarded. 
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This  advice  applies  to  the  planting  of  orchvds  also,  as  the  risk  of 
damageby  frost  ia  lessened  by  planting  on  north  slopes.  It  is  said  that 
fine  wire  netting  has  been  used  in  some  localities  to  protect  the 
trunks  of  fruit  trees,  but  thk  is  impracticable  for  large  numbers  of 
trees,  while  advice  as  to  methods  of  planting  does  not  apply  to  trees 
at  present  subject  to  sapsucker  attack.  Good  results  have  been 
obtained  by  plastering  cow  droppings  or  fish  glue  around  trees  where 
the  sapsuckers  have  worked,  ^nd  the  wounds  may  be  made  to  heal 
more  readily  by  cutting  out  the  injured  parts  and  covering  with 
grafting  wax. 

When  preventive  measures  fail  and  the  extent  of  the  damage  war- 
rants it,  the  birds  must  be  killed.  But  such  extreme  measures  should 
be  adopted  only  when 

orchards  or  other  valu-  : 

able  tree  plantations 
are  attacked,  and  ex- 
treme care  should  be 
taken  to  kill  only  the 
injurious  species. 

It  does  not  appear  to 
be  dilHcult  to  poison 
sapsuckers.  Mr.  Ell- 
woodCooperhaB  kindly 
furnished  details  of  a 
method  of  poisoning 
used  successfully  by 
himself  in  California, 
of  which  the  following 
is  the  substance:  I  took 
about  one-half  pint  of 
honey  and   pulverized 

the  crystals  of  Stn'ch-      Fra-«--Red-h™i«lwcHKlpecl«r.    Nol a sapiuckH.    UuDoblick 

,  ■'     .  ,       \  ipotMibnMt. 

nine,    using    about    a 

coffeespoonful  of  the  powder  and  making  a  thorough  mixture.  With 
a  wooden  paddle  I  smeared  the  mixture  around  the  trunk  about  2  or 
3  inches  above  the  last  ring  of  holes  made  by  the  birds.  It  proved 
very  effective.  This  method  has  the  advantage  of  insuring  the 
destruction  of  the  sapsuckers,  while  the  risk  of  destroying  other  birds 
ifi  reduced  to  a  minimum. 

The  method  of  poisoning  may  be  stated  in  more  exact  terms  as 
follows:  Mix  thoroughly  an  eighth  of  an  ounce  of  powdeied  strychnine 
(the  alkaloid,  which  is  not  easily  soluble,  and  hence  will  not  flavor  the 
98068°— Bull.  39—11 7 
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mixture)  with  1  pint  of  honey  or  other  thick  sirup.  Apply  to  the 
injured  tree  just  above  the  rowa  of  fresh  punctures. 

A  simpler  way  of  poisoning  the  sapsuckers  was  discovered  by  Mr, 
Ned  Dearborn  of  the  Biological  Survey.  The  powdered  strychnine 
(alkaloid)  was  introduced  directly  into  the  fresh  sap  pits,  by  means 
of  a  bit  of  straw  or  grass  stem.  A  very  small  quantity  sufficed  for 
each  bote,  and  the  poison  remained  effective  for  at  least  two  days. 
It  should  be  noted  here  that  humming  birds  and  some  other  small 
birds,  particularly  warblers,  will  be  killed  by  poison  intended  for 
sapsuckers.  Nevertheless,  taking  all  things  into  consideration,  it 
seems  wise  to  recommend  the  use  of  poison  rather  than  the  gun. 

GEKEILAL  COKCLUSIOKS. 

From  an  economic  standpoint  woodpeckers  may  be  divided  into 
two  groups: 

(1)  The  woodpeckers  proper,  which  are  chiefly  beneficial.  These 
sUghtly  damage  trees  when  excavating  nests  and  shelter  cavities. 

In  some  sections 
they  are  responsi-  - 
ble  also  for  injury 
to  telephone  and 
telegraph  poles  and 
for  minor  damage 
to  houses,  bams, 
fences,  and  other 
structures.  To 
minimize  this  dam- 
age the  trial  of 
nesting  boxes 
especially  designed 
for  woodpeckers  Is 

Fig.  «.— Red-Lellled  wooilpBClrer.    Not  a  sapsutkcr.    S*o  blnrk  hn^asi      TC  Commended. 

.'P"t  Killing    the    birds 

should  be  the  last  resort.  When  all  is  said  and  done,  however,  wood- 
peckers of  this  group  much  more  than  compensate  for  all  the  harm 
they  do  by  devouring  large  numbers  of  the  insect  enemies  of  trees, 
many  of  which  are  preyed  on  by  no  other  birds. 

(2)  Sapsuckers,  which  are  verj-  injurious.  The  sapsuckers,  unlike 
other  woodi>eckers,  secure  a  considerable  part  of  their  subsistence 
from  the  tissues  and  juices  of  trees.  In  doing  this  they  often  destroy 
so  much  of  the  cambium  or  growing  layer  that  the  trees  are  weakened 
and  disfigured  or  even  killed.  Further,  the  wood  of  many  of  the 
trees  they  attack  is  so  stained  and  distorted  during  the  healing 
process  that  its  value  for  lumber  is  impaired  or  destroyed.     The  loss 
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from  this  cause  in  the  United  States  is  more  than  one  and  a  quarter 
million  dollars  annually.  Sapsuckers  do  not  prey  upon  any  especially 
destructive  insects  and  do  comparatively  little  to  offset  the  damage 
they  inflict .  Hence  the  yeliow-belUed  sapsucker  (Sphyrapicus  varius) 
and  its  western  variety  (Sphyrapicas  v.  nuehalis),  the  red-breasted 
sapsucker  (Sphyrapicus  ruber)  and  its  northern  form  (Sphyrapicus 
r.  notkejiais)  must  be  included  in  the  class  of  injurious  species,  the 
destruction  of  which  when  caught  red-handed  is  justifiable.  In  cer- 
tain States  it  may  prove  desirable  to  deny  these  birds  the  degree  of 
protection  they  now  enjoy.  We  know  too  Uttle  at  present  to  decide 
the  status  of  the  "Williamson  sapsucker  (Sphyrapicus  ihyrotdmia). 

As  there  are  20  species  of  woodpeckers  in  the  United  States  and 
only  2  of  them  are  under  indictment,  great  care  should  be  exercised 
to  distinguish  the  feal  offenders.  When  it  is  necessary  to  destroy 
sapsuckers,  poison  should  be  used  because  of  the  small  risk  to  other 
species  of  birds. 
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U.  S.  DliPABTMENT  or  AOMCTTLTUEB, 

Btjeeau  op  BioLoarcAi.  Sdetkt, 
WasMngton,  D.  C,  Novemier  1, 1911. 

Sm:  I  have  tb«  nonor  to  trangmit  herewith  for  publication  na 
Bulletin  No.  40,  ft  Report  dn  the  Condition  o(  Elk  in  Jackson  Hole, 
Wyoming,  ia  1911,  by  Edward  A.  Preble,  assistant  in  th«  Biologic^ 
Survey.  At  the  last  seesion  of  the  sixty-first  Congress  an  item  was 
incorporated  in  the  appropriation  for  the  Biological  Survey  "for  the 
feeding,  protecting,  and  removal  of  elk  in  the  country  known  aa 
Jackson's  Hole  and  vicinity,  in  the  State  of  Wyoming. "  Steps  were 
immediately  taken  to  obtain  the  information  necessaiy  to  enable 
the  Biolc^cal  Survey  to  undertake  intelligently  and  effectively  the 
solution  of  the  elk  problem  in  Wyoming.  Mr.  Preble  was  directed 
to  proceed  to  Jackson  Hole,  and  Mr.  D.  C.  Nowlin,  formerly  game  war^ 
den  of  the  State,  was  appointed  as  his  assistant.  They  were  in- 
structed: (1)  To  make  a  thorough  examination  of  existing  conditions, 
to  ascertain  approximately  the  number  of  elk  which  perished  by 
starvation,  and  to  collect  all  available  data  respecting  the  life  history 
and  local  distribution  of  the  animals;  (2)  to  cooperate  with  the  State 
in  feeding  the  elk  and  to  arrange  for  obtaining  a  supply  of  feed  for 
the  winter  of  1911-12;  (3)  to  investigate  the  feasibility  of  transferring 
a  few  animala  to  other  parts  of  the  State  or  to  game  preserves  in  other 
States  where  nucleus  herds  might  be  established  under  Federal  or 
State  auspices.  Upon  arrival  in  Jackson  Hole  Messrs.  Preble  and 
Nowlin  found  that  the  State  had  already  purchased  and  was  feeding 
all  the  hay  available  and  nothing  further  in  this  direction  could  be 
done  except  to  make  arrangements  for  the  following  winter.  On 
account  of  the  lateness  of  the  season  and  the  impassability  of  the 
roads  it  was  practicable  to  make  only  one  experimental  shipment  of 
elk,  and  12  animals  were  successfully  transported  across  Teton  Pass. 
Seven  of  these  were  shipped  to  the  National  Bison  Kange,  in  Montana, 
and  5  to  the  Wichita  National  Game  Befuge,  in  Oklahoma.  All 
of  them  arrived  in  good  condition  and  are  doing  well. 

The  Biological  Survey  has  undertaken  not  merely  temporary  relief 
during  one  or  two  severe  winters,  but  an  investigation,  in  cooperation 
with  the  State  of  Wyoming,  of  the  broader  problem  of  the  mainte- 
nance of  the  elk  herd  of  Jackson  Hole  as  one  of  the  important  re- 
sources of  the  State  and  as  a  permanent  source  of  income.    Such  an 
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mT«8tigation  includes  collection  of  all  available  data  on  the  natural 
history  of  the  elk ;  a  review  of  the  efforts  which  have  been  made  by  the 
State  to  protect  aod  perpetuate  the  species;  the  losses  by  wolves, 
poaching,  and  starvation;  experiments  in  feeding  during  severe 
weather;  provision  for  summer  range  in  the  State  game  preserve; 
and  recommendations  for  winter  refuges  where  an  adequate  supply  of 
forage  may  be  obtained.  The  present  publication  is  a  preliminary 
report  and  deals  mainly  with  the  information  collected  r^arding 
the  condition  of  the  elk  during  the  past  winter.  It  will  probably 
.  be  followed  shortly  by  a  sununaiy  of  the  work  accomplished  by  the 
State,  and  later  by  reports  on  feeding  and  refuges  and  other  problems 
concerning  which  data  are  not  yet  ready  for  publication. 
Respectfully, 

Henby  W.  Hbnshaw, 
Chief,  Biological  Svrwy. 
Hon.  Jaues  Wilson, 

Secretary  of  Agricullvre. 
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REPORT  ON  COroiTIOS  OF  ElK  IN  JACKSON  HOLE, 
WYOMING,  IN  1911. 


INTRODtTCnOV. 

That  part  of  the  vallej  of  Snake  River  in  lunthweatem  Wyoming 
usually  called  Jackson  Hole  has  long  been  the  principal  winter 
home  of  lai^  numbers  of  elk,  or  wapiti  (dsrwiM  caiiadeTisis).  These 
animals,  which  spend  the  summer  in  the  southern  part  of  Yellow- 
stone Natioaol  Park  and  in  the  mountainB  south  of  it,  are  forced  in 
winter  to  aaek  lower  leTds,  where  a  lighter  snowfall  and  a  milder 
climate  insure  more  favorable  forage  conditions.  Their  primitive 
winter  range  has  gradually  been  reduced,  until  thia  basin  has  become 
their  principal  stronghold.  Here,  until  recent  years,  the  herds  have 
fared  well,  except  in  an  occasional  abnormal  winter;  but  with 
incteased  settlement  in  this  valley  has  come  depletion  of  the  range 
by  grasdng.  The  elk  have  come  down  in  their  old  or  efven  in  aug- 
mented numbers  only  to  find  their  former  haunts  shorn  of  forage 
by  cattle,  and  when  unusual  winter  conditions  have  conspired  with 
a  lessened  food  supply,  great  suffering  and  loss  of  life  have  ensued. 
Such  was  the  case  during  the  winters  of  1908-9  and  1909-10,  and 
during  that  of  1910-11,  when  an  almost  unprecedented  fall  of  snow 
■  following  a  dry  summer  covered  to  a  depth  of  several  feet  the  remnant 
of  a  scanty  crop  of  grass,  conditions  became  acute.  The  elk  sought 
the  valley  in  about  their  normal  numbers,  but  a  little  earlier  than 
usual,  and  before  the  winter  was  half  over  had  suffered  great  loss. 
The  State  legislature  was  appealed  to  and  promptly  appropriated 
money  to  buy  food  for  the  stirving  creatures.  Moreover,  the  State, 
realizing  its  inability  to  cope  with  the  situation  unaided,  presented 
the  following  memorial  to  Congress : 

Houav  Joint  Uxmokiai.  No.  I. 

A  Joint  nsololloii  ittattng  to  t 
tbs  Coa^ea  ol  tlia  U 
hi  proTidlni;  wintfir  b 
and  In  QiB  Jk*k>b  Bolt  ra^oa  af  ma  BtM«,  alttnMUlT. 

Be  it  raolved  by  the  houte  oj  Tepramuaivm  {the  tenaU  etmcurring): 

WhereAB  the  priacipftl  rMmuint  of  the  big  gam«  of  the  United  States,  cmtpriied 
of  moose,  elk,  aad  deec,  range  alternately  during  tb«  wint«ra  tat  the  National  Park 
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and  game  reeerve  and  the  Jackeon  Hole  aectdon  of  die  State  of  Wyoming,  aouth  of 
tbe  National  Park;  and 

Whereas  during  tfae  winters  they  auSergreatly  and  perish  from  famine  in  latge  nuni' 
btae,  which  could  be  in  a  great  measure  prevented  by  adequate  and  systematic  pn>- 
visioD  for  feeding  and  protecting  (hem  during  stornu  and  blizzards;  and 

Wbereafl  the  State  of  Wyoming  has  been  and  is  making  appiopiiations  of  laige 
nims  of  money  and  using  every  available  meaos  within  ila  power  to  preserve  said 
big  game;  and 

Whereas  the  sufficient  and  thoroughly  adequate  protection  of  said  big  game 
je  too  expensive  and  burdensome  to  be  borne  alone  by  the  State  of  Wyoming:  There- 
ft»e  be  it 

Retolved  hy  the  Legiilalure  qf  the  Stale  of  Wyaming,  That  the  Government  of  the 
United  States  be,  and  is  hereby,  requested  to  cooperate  with  Qie  Btate  of  Wyoming 
in  feeding,  protecting,  and  otherwise  pKBerving  the  big  game  which  winters  in  great 
numben  within  the  confinee  of  the  State  of  Wyoming ;  and  the  Congreas  of  the  United 
States  is  hereby  memorialized  and  requested  to  make  an  adequate  appropriation  of 
money,  to  be  used  in  aiding  and  cooperating  with  the  State  of  Wyoming  in  the 
laudable  and  deeiiable  efiort  to  feed,  protect,  and  preeerve  from  extinction  the  prin- 
cipal remnant  of  the  big  game  of  (he  United  States,  which  tange  during  the  winters 
principally  within  the  temtory  of  the  State  of  Wyoming;  be  it  fuithv 

Retolved,  That  engroned  copies  of  this  memorial  and  request  be  sent  to  the  Presi- 
dent of  the  United  States,  to  the  President  of  the  United  States  Senate,  to  the 
Speaker  of  the  United  States  House  of  Representatives,  and  to  the  Secretary  of  the 
Interior,  asking  their  aid  in  bringing  the  object  of  this  memorial  and  request  before 
Congress  and  in  securing  from  same  an  adequate  appropriatioa  of  public  moneys  for 
the  noble,  humane,  and  national  purpose  herein  set  fordi;  and  be  it  further 

Retolved,  That  engrossed  copies  of  this  memorial  and  request  be  sttit  to  llie  Sen- 
tAoK  from  Wyoming  in  the  Ccogress  of  the  United  States,  viz.,  Hons.  Clakbmob  D. 
Clare  and  Fsancib  E.  Wakben,  and  our  Bepreeentative  in  said  Congress,  Hon. 
Frank  W.  Mondkll,  asking  them  to  use  their  beet  efforts  te  secure  favorable  action 
upon  the  request  embodied  herein . 

Approved  February  17, 1911. 

In  accordance  with  this  memorial  the  act  approved  March  4,  1911, 
makmg  appropriations  for  the  Department  of  Agricultiire,  included 
an  item  of  $20,000  immediately  available  for  feeding,  protecting,  and 
removing  elk  In  Jackson  Hole  and  vicinity.  The  administration  of 
this  fund  waa  intrusted  to  the  Biological  Survey,  and  to  the  writer  was 
aasigned  the  task  of  making  the  preliminary  investigation. 

rrXNEKABT. 

I  left  Washington  on  March  7,  1911,  and  reached  Cheyenne,  Wyo., 
March  9.  Here  I  waa  joined  by  Mr.  D.  C.  Nowlin,  formerly  State 
game  warden,  who  was  to  be  associated  with  me  in  the  work.  Pur- 
suant to  my  instructions,  confereucea  with  Gov.  Joseph  M.  Carey 
were  held  on  March  10  and  11.  The  governor,  as  chairman  of  the 
newly  established  game  comtoisaion,  expressed  himself  as  pleased  to 
see  steps  taken  toward  Federal  cooperation  in  the  protection  of  the 
elk,  and  furnished  me  letters  of  introduction  and  a  permit  to  capture 
a  number  of  itninntla  for  removal  to  parka  in  other  Statea.  On  March 
12  Mr.  D.  F.  Hudson,  the  present  State  game  warden,  joined  us,  and 


GENERAL  DESCRIPTION   OF  HBGION.  9 

tha  next  day  Mr.  Hudson,  Mr.  Nowlin,  and  I  left  Cheyenne  for  Jackson 
Hole,  via  Focatello  and  St.  Anthony,  Idaho.  To  reach  the  scene  of 
our  work,  a  two  days'  stage  trip  after  leaving  the  railroad  was  necea- 
Bary.  We  left  St.  Anthony  on  March  15  and  passed  the  night  at 
Victor,  Idaho,  close  to  the  western  base  of  the  lofty  and  picturesque 
Teton  Range.  Next  day  we  crossed  tliis  range,  oTer  from  10  to  40 
feet  of  snow,  via  the  Teton  Pass,  at  8,429  feet  altitude,  and  descending 
the  eastern  slope  of  the  range  crossed  Snake  Birer  and  reached  Hie 
town  of  Jackson.  This  point,  in  the  southern  part  of  Jackson  Hole, 
was  our  headquarters  for  neaily  three  months.  From  here  we  made 
trips  by  stage  and  other  conveyancee  and  on  foot  to  various  parts  of 
the  vaUey  of  Snake  River  from  the  head  of  Jackson  Lake  south  nearly 
to  Hoback  River  and  visited  also  the  valleys  of  Buffalo  and  Gros 
Ventre  Rivers.  We  left  the  valley  in  early  June  to  take  up  other 
work,  but  Mr.  Nowlin  returned  about  August  1  and  continued  the 
investigations. 

During  the  progress  of  the  work  I  was  greatly  assisted  by  Mr. 
Nowlin.  His  intimate  personal  acquaintance  with  the  people  of  the 
region  and  with  the  various  phases  of  the  problem  made  him  peculiarly 
valuable.  To  the  residents  of  the  region,  also,  I  am  greatly  indebted 
for  courtesies  extended. 

QENERAL  DEBOBIFTION  OF  THE  BSOION. 

Jackson  Hole  is  the  name  commonly  applied  to  that  part  of  the 
Snake  River  Valley  between  Jackson  Lake  and  the  mouth  of  Hoback 
or  Fall  River.  (See  map,  PI.  III.)  It  is  a  basin  about  40  miles  in 
length  from  north  to  south  and  averaging  about  15  miles  in  width 
and  extends  in  a  north-northeast  and  south-southwest  direction.  It 
has  an  altitude  of  about  6,700  feet  at  its  north  end  and  falls  to  about 
6,000  feet  at  its  southern  extremity.  Snake  River,  after  issuing  from 
Jackson  LaJce,  traverses  the  valley  in  a  direction  slightly  nearer 
southwesterly  than  the  general  trend  of  the  basin,  entering  it  at  its 
northeastern  extremity  and  crossing  to  its  western  border  in  the  course 
of  a  few  miles.  This  river  has  a  rather  uniformly  rapid  current  and  is 
moderately  direct  in  its  course,  but  in  places  divides  into  numerous 
channels  inclosing  large  islands.  From  the  east  it  receives  succes- 
sively Pacific  Creek  (whose  twin,  Atlantic  Creek,  heading  in  the  same 
meadow,  is  tributary  to  the  Missouri),  Buffalo  River  or  Bufialo  Fork, 
Groa  Ventre  River,  and  Little  Gros  Ventre  or  Flat  Creek.  Parts  of 
Snake  River  and  its  larger  tributaries  are  bordered  by  groves  of 
narrow-leaf  cottonwoods  {Populus  angustij^^ia),  interspersed  with  a 
few  spruces,  with  on  undergrowth  of  dogwood,  alder,  and  other 
Bhrubs.  Along  some  of  the  tributaries  of  Snake  River  are  natural 
marshy  meadows  which  support  a  rank  growth  of  marsh  grasses,  with 
thickets  of  willoM-s  on  their  borders  and  along  the  streams,  and  a 
1M73°— Bull.  40—11 2 


10  CONDITION   OF  EL£  IN   JACKSON   HOLE,   WYOMING. 

vaiiety  of  nuush-IoTing  shruba  and  other  plants  on  their  drier  parts. 
(hia  of  the  more  extensive  of  these  meadows  lies  along  little  Qroa 
Ventre  Creek  above  ihe  town  (rf  Jacbson,  and  will  be  referred  to  in 
more  detail  later. 

By  far  the  greater  part  of  the  area  embraced  in  the  basin  called 
Jackson  Hole  is  covered  by  a  fairly  rank  growth  of  aagebruA  (Arte- 
mina  tridetttcUa  and  A.  eaaa).  Large  areas  of  this  land  hftve  been 
deared  and  under  irrigation  produce  fine  crops  of  alfalfa  and  timothy 
and  fair  yields  of  oats,  barley,  and  wheat.  The  altitude  of  the  vaJley 
and  the  proximity  of  large  areas  of  high  mountains  cause  frost  to  be 
common  through  May  and  in  exceptional  seasons  in  August.  The 
ahortnessof  thegrowiugseasonpreTente  theauccessfulraisingof  any 
but  forage  crops  besides  the  hardier  grains  and  roots,  except  in  a  few 
favored  localities. 

The  winters  are  long  and  severe  and  the  snowfall  heavy,  thou^ 
the  amount  in  any  particular  section  variea  greatly  from  year  to  year. 
Thus,  while  the  depth  of  snow  is  uautdly  greater  in  the  upper  Groa 
Ventre  Valley  than  about  Jackson,  the  contrary  was  the  case  during 
tiie  winter  of  1810-11.  The  amount  of  snow  which  fell  in  the  Valley 
of  Spread  Cnek  was  also  much  less  than  on  Antelope  Flat,  only  a 
few  miles  distant,  or  about  Jackson,  though  all  three  places  are  near 
the  same  altitude.  These  local  fluctuations  seem  to  be  due  to  the 
proximity  of  the  lofty  Teton  Range,  which  influences  to  a  remarkable 
d^ree  the  direction  and  intensity  of  local  storms.  In  early  January, 
1911,  about  4  feet  of  snow  fell  within  48  hours  in  some  parts  of 
the  valley.  On  the  mountains  the  amount  of  snow  is,  of  course, 
much  greater  and  the  winter  of  longer  duration  than  in  the  valley. 
On  the  Teton  Pass  (8,429  feet),  practically  the  only  means  of  access 
to  the  vaUey,  snowstorms  are  frequent  until  midsummer,  and  even 
in  the  lower  part  of  the  valley  it  is  not  unusual  for  snow  to  fall  in  late 
May  and  in  September. 

In  the  spring  of  1911  the  winter's  snow  was  practically  gone  in  the 
main  part  of  the  valley  on  April  20,  but  the  mountains  and  foothills 
above  7,000  feet  were  as  white  as  in  midwinter. 

Bordering  the  valley  on  the  west  is  the  Teton  Hange,  a  aucceesioQ 
of  rocky  crags  with  altitudes  varying  from'  about  10,000  to  nearly 
14,000f  eet.  (See  PL  IV.fig.  1.)  These  rise  abruptly  from  the  compara- 
tively low  and  level  valley  (6,000  to  6,700  feet),  affording  a  panorama 
whose  equal  in  nigged  grandeur  is  rarely  seen.  To  the  east  the  valley 
is  bordered  by  foothills  of  the  Gros  Ventre  Kange,  some  of  whose  peaks 
reach  an  altitude  of  about  11,000  feet.  These  mountains  are  treeless 
above  10,000  feet.  Below  this  the  mountain  slopes  are  usually  well 
wooded,  the  commoner  trees  being  Engelmann  spruce  {Picea  engd- 
maimi),  Douglas  spruce  (Paevdotsuga  tax^olia),  and  aspen  poplar 
(Popvlvs  fy'cm'ulmdes).  Within  the  confines  of  the  valley  arise  sev- 
eral Bo-called  buttes,  which  rise  about  1,000  feet  above  the  general 
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FiQ.  2.— Marsh  Borderinq  Little  Gros  Ventre  or  Flat  Creek,  above  Jack- 
son. View  Northeastward  from  Base  of  East  Gros  Ventre  Butte,  near 
Jackson,  March  21,  1911. 
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WeL  These  are  mostly  devoid  of  trees,  but  support  a  few  groves 
of  aspen  poplar  and  an  occasional  juniper  (Juniperua  acopuhrum), 
nut  pine  {Pinus  fiexUis),  or  Douglas  spruce.  These  hills,  especially 
during  moist  seasons,  produce  a  growth  of  grasses  and  other  her- 
baceous plants  which  are  excellent  for  forage  and,  as  their  steep  slopes 
are  early  bared  of  snow  by  the  action  of  sun  and  wind,  they  furnish 
fine  feeding  grounds  for  both  stock  and  game. 

In  this  fertile  valley,  with  its  luxuriant  growth  of  ftn-age  and 
comparatively  mild  duuate,  most  of  the  elk  which  aununer  in  the 
adjacent  mountains  and  in  the  great  area  of  hi^  country  extending 
northward  into  the  Yellowstone  National  Park  have  lately  spent 
the  winters. 

In  former  yeais  large  numbers,  probably  the  great  majority  of  those 
which  summered  in  the  hi^  ranges  of  northwestern  Wyoming,  win- 
tered on  the  Red  Desert  and  other  parts  of  the  comparatively  low 
country  lying  to  the  southward.  Occupation  of  these  tracts  by 
sheep,  with  its  attendant  persecution  and  gradual  depletion  of  the 
range,  has  forced  the  elk  to  confine  their  southward  movements  within 
ever-narrowing  limits.  Within  the  past  few  years  the  further  march 
of  settlement  into  the  higher  valleys,  with  the  attendant  utilization 
of  the  range  for  cattle  grazing,  has  caused  a  serious  diminution  in  the 
natural  food  supply  available  each  winter  for  the  elk. 

Thus,  although  elk  probably  became  more  numerous  in  Jackson 
Hole  after  settlement  began,  it  is  painfuUy  evident  that  during  the 
past  few  years  the  encroachments  of  civilization  and  coincident 
unfavorable  winter  conditions  have  resulted  in  serious  inroads  on 
their  numbers. 

VAIiUa  OF  BLK  TO  ZBB  BBGIOH. 

Some  of  the  most  intelligent  residents  of  Jackson  Hole  have  esti- 
mated that  the  value  of  the  elk  to  the  region  is  equal  to  the  revenue 
derived,  from  stock  raising,  which  is  the  principal  industry.  Others, 
while  considering  this  estimate  excessive,  admit  that  the  value  of  the 
ftnimttlfl  is  very  great,  and  that  without  them  the  region  \mder  present 
conditions  would  not  support  nearly  so  large  a  population  as  it  now 
does.  Whatever  the  opinion  of  individuals  on  this  point,  it  is  evident 
that  elk  have  played  a  very  important  part  in  the  development  of  the 
r^on.  Probably  a  majority  of  the  more  successful  residents  owe 
their  start  to  the  presence  of  these  animals.  Many  trappers  and 
hunters  who  were  first  attracted  to  this  part  of  the  State  by  the 
abundance  of  game,  and  later  by  the  opportunities  which  it  offered 
for  acting  as  guides  to  visiting  sportsmen,  have  now  extensive  stock 
interests  and  have  abandoned  their  former  pursuits,  while  others 
still  guide  hunting  parties. 

The  amount  of  money  which  the  elk, are  instrumental  in  bringing 
into  the  country  is  very  large.     During  the  hunting  season  of  1910, 
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24  nonresident  hunting  licenses  were  granted  in  the  four  precincts 
of  Jackson  Hole,  and  in  addition  many  parties  who  obtained  licensee 
at  other  points — notably  Cody,  Lander,  Dubois,  Sock  Springs,  and 
Pinedale — hunted  in  the  Jackson  Hole  region.  Hunters  are  obliged 
to  hire  guides,  packers,  cooks,  and  pack  animals,  and  to  prevision 
the  party.  A  conservative  estimate  places  the  average  daily  expense 
of  a  person  hunting  in  this  region  at  $14.  Thus,  a  trip  of  30  days 
would  cost  each  nonresident  $420.  Practically  all  this  is  spent  in 
the  vicinity  of  the  hunting  grounds. 

The  food  value  of  the  animals  killed  by  residents  is  also  veiy 
laige.  During  the  season  of  1910,  413  resident  licenses,  each  good 
for  the  capture  of  two  elk,  were  granted  in  Jackson  Hole,  It  is  fair 
to  assume  that  SOO  elk,  with  an  avo^e  value  of  $20,  not  counting 
the  value  of  hides,  horns,  and  scalps,  were  taken  under  these  licenses. 

HUUBEB.  OF  BLE  IN  JACKSON  HOLE  BEOION. 

Any  statement  regarding  the  number  of  elk  in  the  Jackson  Hole 
region  can  be  only  approximate.  This  is  evident  since,  out  of  the 
large  number  of  estimates  obtained  from  residents,  the  smallest  and 
largest  given  by  persons  whose  opportunities  for  intelligent  judgment 
were  about  equal  varied  as  one  to  four.  The  migratory  habits  of 
the  animals  and  the  diiRculty  of  traveling  during  the  season  when 
they  ere  most  easily  observed  makes  it  difficult  to  judge  their  num- 
bers. Careful  consideration  of  all  the  data  obtained  leads  me  to 
estimate  at  from  20,000  to  25,000  the  number  which  habitually  range 
in  the  region  drained  by  Snake  River  south  and  west  of  the  Conti- 
nental Divide  in  the  southern  part  of  the  Yellowstone  National 
Park,  most  of  which  spend  the  winter  in  the  Jackson  Hole  region  as 
above  defined.  Recent  investigations  have  established  the  fact  that 
a  line  approximately  represented  by  the  Continentol  Divide  in  the 
southern  part  of  Yellowstone  National  Park  separates  the  northward 
and  southward  migrating  bands  of  elk.  A  conservative  estimate  of 
the  number  of  Jackson  Hole  elk  which  summer  north  of  Buffalo 
Pork,  the  southern  boundary  of  the  game  preserve,  is  12,000,  and  of 
this  number  not  more  than  4,000  (or  20  per  cent  of  the  total  number 
wintering  in  Jackson  Hole)  cross  the  boundary  of  Yellowstone  Park 
to  spend  the  summer.  Owing,  moreover,  to  the  fact  that  snow 
remains  deep  on  these  high  mountains  until  very  late,  it  is  mid- 
summer before  this  part  of  the  park  is  suitable  for  occupancy.  By 
mid-September  snow  has  again  begun  to  fall,  and  the  elk  start  to 
move  southward  from  the  Divide  and  soon  regain  the  game  preserve, 
where  the  rest  of  the  12,000  have  spent  the  summer. 

The  remaining  8,000  which  complete  the  total  of  20,000,  a  con- 
servative estimate  of  the  number  inhabiting  the  Jackson  Hole  region, 
spend  the  summer  principally  between  Buffalo  Fork  and  Gros  Ventre 
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River,  and  in  the  Gros  Ventre  Range  to  the  southward  between  the 
Snake  and  Green  River  Valleys.  A  few  hundred  animals  from  the 
more  easterly  of  thesg  bands  probably  winter  in  the  Green  River 
Valley,  but  most  of  them  seek  Jackson  Hole  at  that  season. 

Most  of  the  residents  consider  that  the  elk  have  increased  in  num- 
bers within  the  last  10  years,  but  nearly  all  agree  that  there  has  been 
a  decided  decrease  within  the  last  3  years.  This  is  owing,  of  course, 
to  the  lai^e  number  which  died  during  these  winters  because  of 
abnormal  conditions. 

Asstuning  that  the  elk  number  20,000  and  that  the  number  of  each 
sex  is  approximately  the  same,  the  herd  just  before  calving  time 
following  a  normal  winter  will  be  divided  approximately  as  follows: 

5,425  cowB  4  years  old  and  aver. 
1,200  COW8  3  years  old, 
1,500  cowB  2  yeaTB  old. 
1,875  female  cttlvee. 

10,000  females  in  all. 

10,000  malea  in  all,  of  approximately  the  Mme  relative  ages. 

20,000 

It  is  elsewhere  estimated  that  from  2,000  to  2,500  elk  starved  to 
death  in  the  Jackson  Hole  region  in  the  winter  of  1910-11,  and  it 
must  be  borne  in  mind  that  this  disastrous  season  was  preceded  by 
two  others  notable  for  heavy  loss.  It  is  plain  that  the  animals  can 
not  maintain  their  numbers  under  such  drains.  But  so  high  is  the 
birth  rate  that  elk  will  hold  their  own  under  a  considerable  winter 
loss. 

The  estimate  already  ^ven  is  that  a  band  of  20,000  elk  will  include 
about  6,625  cows  3  years  old  and  over,  of  which  about  75  per  cent, 
or  4,968,  will  drop  calves  each  year.  If,  then,  the  elk  are  not  to 
fall  below  their  present  numbers,  the  total  deaths  from  all  causes  must 
not  exceed  4,968  per  year;  or,  in  other  words,  the  total  deaths  each 
year  may  rise  to  4,968  and  still  the  elk  will  hold  their  own. 

The  total  death  roll  is  the  result  of  four  causes:  (1)  Natural  causes, 
including  accidents;  (2)  starvation;  (3)  wolves  and  other  predatory 
animals;  (4)  hunting.  It  is  evident  that  anything  done  to  decrease 
losses  from  the  iirst  three  causes  will  increase  the  number  of  elk  that 
can  be  shot  each  year  without  diminishing  the  herd  as  s  whole.  But 
just  in  proportion  as  starvation  or  wolves  clum  a  greater  number  of 
victims  must  the  number  shot  be  curtailed,  or  else  the  total  of  the 
elk  will  be  diminished. 

At  present,  probably  about  2,000  elk  a  year  are  killed  by  hunters 
and  about  1,000  by  wolvee.  If  these  figures  are  approximately 
correct,  and  if  it  is  also  true,  as  claimed,  tiiat  under  normal  winter 
conditions  the  elk  hold  their  own  notwithstanding  these  heavy  losses, 
then  it  follows  that  of  the  calves  dropped  each  year  (approximately 
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6,000),  at  least  48  per  cent  live  to  be  3  years  old.  If  the  herd  just 
holds  its  own,  the  death  toss  each  year  would  be  about  1,200,  or  one- 
fourth  of  the  calves;  SCO,  or  one-fifth  of  the  yearlings;  600,  or  one- 
fifth  of  the  2-year-olds;  and  2,400  mature  animals.  Comparison 
of  these  fig:ures  with  those  of  the  losses  by  starration  <tf  tiie  calves 
during  the  past  three  seasons  shows  how  rapidly  the  total  number  of 
elk  must  have  diminished. 

FEEDDTa  IN  WINTEB. 

■Rie  two  winters  preceding  the  past  one  (1910-11)  had  been 
unusually  disastrous  to  the  ^k,  and  some  feeding  had  been  done. 
When  it  became  evident,  following  the  cnistiiig  of  the  deep  snowfall 
of  early  January,  that  the  loss  was  likely  to  be  anpreeedented,  the 
legislature  was  appealed  to  and  promptly  made  an  emergency  appro- 
priation. As  a  result,  about  the  15th  of  February  the  feeding  of  hay 
was  be^fun  on  as  large  a  scale  as  possible.  The  construction  of  a  large 
dam  by  the  Reclamation  Service  at  the  outlet  of  Jackson  Lake  had 
created  an  abnormal  demand  for  hay,  and  an  amount  approximately 
equal  to  the  normal  excess  supply  bad  already  been  taken  out  of  the 
valley.  It  was,  therefore,  possible  for  the  State  to  procure  only 
about  250  tons,  and,  while  tjiis  saved  laige  numbers  of  the  animals, 
it  was  far  less  than  the  amonat  needed.  Arrangements  vtm  usually 
miade  to  have  the  hay  fed  by  the  person  of  whom  it  was  purchased, 
a  certain  amount,  varying  with  the  numbw  of  animals  which  could 
be  most  readily  reached,  being  hauled  each  day  to  some  point  easily 
accessible  to  them.  The  elk  soon  learn  the  time  of  feeding  and  come 
readily  to  meet  the  loads.  (See  Plate  V.)  It  is  the  custom  of  most 
of  the  feedera  to  drive  past  a  band,  and,  aa  the  more  eager  of  the 
animals  follow  the  load,  the  herd  is  gradually  "strung  out,"  in  popular 
phrase ;  that  is,  becomes  scattered  in  a  loi^  line.  The  course  is  then 
retraced  or  paralleled  and  the  hay  is  thrown  out  in  small  quantities 
at  short  intervals.  This  method  insures  a  fair  share  of  hay  to  most 
of  the  animals,  lai^e  and  small.  The  latter  part  of  the  afternoon  is 
considered  the  beet  time  for  feeding  the  elk,  since  they  are  then 
fortified  foT  the  night.  One  of  the  results  of  feeding  is  that  the 
animab  become  exti«mely  tame,  especially  when  approached  only  in 
vehicles  or  on  horseback.  This  familiarity,  however,  is  quickly  lost 
when  the  feeding  is  discontinued,  and  within  a  few  weeks  tiioee  which 
ate  &eely  from  the  hand  of  their  benefactors  become  as  wild  as  eret. 
It  is  supposed  by  some  that  the  feeding  during  past  years  has  caused 
the  animals  to  seek  the  region  eai4ier,  and  it  is  a  fact  that  their 
advent  in  the  autumn  of  1910  was  sooner  than  usual,  but  probably 
this  resulted  from  the  weather  conditions  rathw  than  from  the  fact 
that  they  had  been  fed  during  the  previous  winter. 
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UFB  HI0TOBT  OF  EI.K. 

DlSTBIBUnON  IN   SUMMER. 

The  elk  which  winter  in  the  Jackson  Hole  region  come  from  the 
Gros  Ventre  and  other  ranges  to  the  eastward,  and  from  the  moun- 
tains lying  between  Buffalo  Fork  of  Snake  River  and  Yellowstone 
Lake.  It  has  been  popiilarty  supposed  that  most  of  the  Jackson  Hole 
elk  sunmier  in  the  Yellowstone  National  Park,  but  in  reality  about 
four-fifths  of  them  breed  and  spend  the  sunmier  entirely  soutli  of  the 
park  boundaries  and  therefore  within  the  State  of  Wyoming.  Of 
these  probably  the  majority  summer  north  of  Buffalo  Fork  in  the  State 
game  preserve,  but  large  numbers  remain  in  summer  in  the  Gros  Ventre 
Range  and  in  ihe  mountains  about  the  tributaries  of  Gros  Ventre  River. 
A  few  calve  and  remain  all  summer  among  the  foothills  and  buttes  close 
to  the  valley,  even  as  low  as  7,000  feet.  Some  summer  along  the  east 
side  of  the  Teton  Range,  but  these  are  so  few  as  to  be  ne^^ble.  To  the 
south  of  Jackson  Hole  proper  several  hundred  summer  in  the  higher 
parts  of  Hoback  Basin  and  descend  into  this  valley  in  winter,  when 
their  numbers  are  augmented  by  the  overflow  from  Jackson  Hole. 

MOVEMENTS  OF  ELK  IN  AUTUMN. 

With  the  advance  of  the  season  in  autumn  the  elk  leave  the  higher 
altitudes  where  they  have  spent  the  latter  part  of  the  summer  and 
seek  lower  levels.  They  move  southwarfl  gradually,  and  by  the  time 
the  snow- becomes  deep  most  of  them  desert  the  mountains  altogether 
and  take  up  their  residence  in  the  valleys.  The  high  region  north  of 
Buffalo  Fork  comprising  the  State  game  preserve  is  then  compara^ 
tively  deserted  by  the  animals,  but  south  of  that  valley  a  few  scatr 
tered  bands  composed  mainly  of  old  bulls  pass  the  winter  at  from  7,000 
to  9,000  feet,  usually  on  northeriy  slopes  where  the  snow,  not  being 
exposed  to  the  heat  of  the  midday  sun,  does  not  crust,  but  remains  soft 
enough  to  permit  the  fmimiLlH  to  reach  the  grass  by  pawing.  In  mov- 
ing southward  from  the  game  preserve  the  animals  pursue  more  or 
less  definite  routes.  Large  numbers  are  in  the  habit  of  going  along 
the  eastern  border  of  Jackson  Lake  to  th«  vicinity  of  its  outlet,  where 
they  cross  the  narrow  arm  of  the  lake  or  swim  the  rapid  river  below  the 
outlet.  Of  these  possibly  the  majority  cross  the  plains  to  the  lower 
part  of  Jackson  Hole.  Other  laige  bands  cross  Buffalo  Fork  in  various 
places  and,  ascending  the  tributaries  of  Black  Rock  and  Sprea<{ 
Creeks,  cross  to  the  valley  of  the  Groe  Ventre,  where  they  arrive  in 
numbers  in  November.  Some  of  Uiese  bands,  usually  the  later  ones, 
remain  on  Black  Rock  and  Spread  Creeks  during  the  entire  winter, 
and  two  or  three  thousand  usually  paaa  the  winter  in  the  valley  of  the 
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Groa  Ventre.  The  majority,  however,  move  southeastwardly  altmg 
the  foothills  to  the  lower  part  of  Jackson  Hole.  In  1910  they  came 
about  the  last  of  November.  The  open  valley  between  the  hills  and 
Snake  Kiver,  a  part  of  ^diich  is  known  as  Antelope  Flats,  was  for- 
merly a  favorite  migration  route  for  these  animals,  but  increasing  set- 
tlement has  lately  caused  them  to  seek  almost  entirely  the  shelter  of 
the  foothills  to  the  eastward.  Besides  those  which  winter  in  the  val- 
ley of  tiie  Gros  Ventre  within  the  mountains,  a  few  hundred  frequent 
the  willow  swamps  of  its  lower  stretches.  A  few  winter  about  the 
upper  Gros  Ventre  Butte  (usually  called  the  Black  Tail  Butt©),  and 
thfs  low  elevations,  called  the  East  and  West  Gros  Ventre  Buttes, 
which  occupy  a  considerable  area  in  the  middle  part  of  Jackson  Hole, 
harbor  a  number  of  good-sized  herds.  The  favorite  haunt  of  the 
animals,  however,  is  the  large  marsh  bordering  XJttle  Gros  Ventre  or 
Flat  Creek  above  the  town  of  Jackson.  This  occupies  an  area  about 
5  miles  in  length  and  vaiying  in  width  from  1  to  2  miles.  Flat  Creek, 
which  traverses  it,  is  partially  dammed  near  the  town  of  Jackson  by  a 
ledge  of  rock,  and  the  slackened  current,  permitting  the  deposition  of 
great  quantities  of  silt,  has  caused  the  formation  of  this  maish,  A 
rank  growth  of  coarse  grass  covers  the  greater  part  of  this  area,  much 
of  which  is  so  wet  during  ordinaiy  seasons  as  to  prevent  harvesting. 
Several  laige  warm  springs  drain  into  it,  and  these  cause  parts  of  the 
stream  to  remain  open  during  most  or  all  of  the  winter,  but  the  marsh 
itself  is  partially  flooded  and  freezes  early,  allowing  the  animals  to  gain 
access  to  such  forage  as  remains  above  the  ice  and  snow.  During  the 
past  winter  an  unusually  heavy  fall  of  snowin  early  January  was  heavily 
crusted  as  the  result  of  a  wet  storm  and  the  animals  were  prevented 
from  obtuning  more  than  a  small  proportion  of  the  rich  store  of  food 
which  should  have  awaited  them.  The  surrounding  hillsides,  as  a 
result  of  the  unusually  diy  summer  of  1910  and  the  consequent  exces- 
sive grazing,  did  not  afford  the  usual  amount  of  food,  and  before  the 
winter  was  half  over  the  condition  of  the  herds  had  become  appalling. 

DEPREDATIONS   BY  ELK  IN   WINTER. 

The  passage  of  bands  of  large  animals  through  even  a  sparsely 
settled  country  naturally  results  in  some  damage  to  fences.  The 
ordinary  roil  fence  used  for  the  confinement  of  stock  offers  no  serioua 
impediment  to  the  elk,  especially  when  snow  Uee  deep  on  the  ground 
and  eddies  of  air  about  the  comers  of  fences  and  in  the  lee  of  knoUa 
form  deep  drifta.  Thus  fences  which  cross  the  routes  frequented  by 
these  animals  are  usually  broken  down  early  in  the  winter.  The  most 
serious  damage,  however,  results  from  the  efforts  of  animals  to 
reach  haystacks,  and  in  this  respect  the  settlers  find  it  almost  impos- 
sible to  protect  themselves.  Besides  their  alulity  to  leap  or  scramble 
over  high  fences,  the  elk  show  great  dexterity  in  clambering  sideways 
between  the  poles  and,  if  even  a  narrow  space  is  left,  they  frequently 
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force  apart  even  strongly  fastened  rails.  The  difficulty  is,  of  course, 
increased  by  the  tendency  of  drifts  to  form  about  high  objects  like 
haystacks.  High  fences  of  woven  wire  would  doubtless  prove  much 
'  more  effective  than  the  rtul  fences  in  common  use,  but  the  initial  cost 
of  this  fencing  and  the  difficulties  of  transportation  have  prevoited 
its  adoption.  Many  settlers,  despairing  of  fencing  the  starving 
animals  from  the  hay  needed  for  their  stock,  are  forced  to  sleep  beside 
the  stacks  during  much  of  the  winter,  a  task  which  is  not  conducive 
to  a  tolerant  view  of  the  situation. 

HABITS    IX    WINTER. 

The  Ufe  of  the  elk  during  a  winter  so  severe  as  that  of  1910-11  is  a 
constant  stru^Ie  to  preserve  existence.  Following  the  path  of  least 
resistance,  the  majority  of  the  animals,  including  most  of  the  young 
calves,  find  themselves  in  the  valley,  where  they  are  soon  driven  to 
browse  on  the  willoira  and  other  shrubs  already  nearly  destroyed 
during  previous  winters.  The  elk  soon  eat  the  smaller  twigs  and 
dien  are  forced  by  hunger  to  attack  the  bark  and  larger  branches. 
The  woody  fiber  thus  swallowed  has  httle  nutriment  and  is  without 
doubt  actually  injurious,  especially  to  the  younger  animals.  Even 
sagebrush  is  drawn  on  for  sustenance.  Haystacks  about  ranches 
are,  of  course,  eagerly  sought.  If  insecurely  fenced,  they  are  soon 
at  the  mercy  of  the  starving  animals,  which  frequently  die  from 
overfeeding.  When  they  find  the  stacks  securely  fenced,  large 
numbers  die  immediately  around  them.  The  latter  animals  by 
standing  on  their  hind  legs  may  be  able  to  reach  a  few  morsels  of  hay, 
while  the  young  calves  in  the  group  are  trampled  by  their  larger 
associates  and  perish  miserably. 

Many  herds,  composed  mainly  of  adults  of  both  sexes,  sometimes 
accompanied  by  a  few  calves,  |«main  on  the  open  hillsides  and  among 
the  aspen  and  apnice  woods  of  the  mountain  slopes.  Although 
there  is  usually  some  mortality  among  these  herds,  they  fare  better  on 
the  average  than  those  which  seek  the  valleys,  since  they  are  in 
smaller  bands  and  have  a  larger  proportion  of  older  and  experienced 
animals.  Besides  securing  some  withered  grass,  they  browse  on  the 
twigs  and  bark  of  the  aspen  poplar  and  to  a  less  extent  on  the  spruces. 
Any  brush  left  by  woodchoppers  is  eaten  at  night,  as  the  animals  are 
freely  nocturnal.  Some  of  these  bands  make  forays  to  the  valleys  at 
feeding  time  or  during  the  night  and  return  to  the  hills  to  rest. 

WINTER  MORTALITY  OF  ELK, 

Apart  from  the  death  of  elk  from  actual  starvation,  there  is,  of 
course,  the  normal  mortality,  most  of  which  takes  place  in  winter, 
when  the  conditions  surrounding  the  animals  are  hardest.    Even  in 
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miid  winters  and  in  times  of  pleotiful  food  supply,  many  of  the  older 
aniTDftl"  of  both  aexea  die.  Owing  to  the  fact  thAt  a  large  propiwtiou 
of  the  anJTnala  killed  for  food  during  the  autumn  months  are  fem^ee, 
a  great  maay  young  calrea  are  left  motherkes  and  are  in  a  nwre  or . . 
lees  weakened  condition  when  winter  comes  on. .  Furthennore, 
many  of  the  l&te-bom  calves  are  poorly  equipped  to  wiUutaod  the 
wintw,  and  this  is  likely  to  be  true  also  of  many  of  the  cows  which 
hsTe  borne  and  nursed  yoimg  the  previoue  season. 

A  conservative  estimate  places  the  number  ot  elk  which  died  of 
starvation  in  the  Jackson  Hole  re^on  during  the  winter  of  1910- 
11  at  some  2,000  to  2,500.  Of  these,  by  far  the  greater  number 
were  calves  of  the  previous  year.  Probably  75  per  cent  of  the 
calves  which  came  into  the  vaJley  in  November  and  December  had 
perished  of  starvation  before  the  end  of  the  following  March.  In 
some  bands  the  loss  of  calves  was  as  high  as  90  per  cent,  but  other 
bands  suffered  less.  The  greater  part  of  the  loss  occurred  before 
feeding  began,  but  large  numbers,  both  calves  and  older  animals, 
were  so  weak  that  they  died  even  when  receiving  what  would  ordi- 
narily have  been  an  abundance  of  food.  Many,  in  fact,  on  being  fed 
after  a  period  of  starvation,  die  almost  immediately.  There  is 
evidently  little  difference  in  the  relative  mortality  of  the  sexes  in 
adult  elk,  and  out  of  75  calves  examined  for  sex  32  were  males  and 
43  were  females,  indicating  that  in  the  case  of  the  young  the  burden 
on  the  sexes  is  not  strikiogly  unequal. 

HABITS   IN  SPBINO   AND  EABLT  SUUMXR. 

As  spring  advances  and  the  sides  of  hills  bordering  the  valtcrf 
become  bare,  the  elk,  especially  the  older  animals,  leave  their  haunts 
in  the  lower  part  of  the  valley  and  seek  the  hillsides,  where  they 
subsist  on  the  diy  grass  which  has  been  exposed  by  the  melting  of 
the  snow.  At  the  time  of  my  arrival,  about  the  middle  of  March, 
they  had  already  begun  to  wcwk  back  into  the  hills,  and  the  numbera 
being  fed  were  much  less  than  or^inally.  Mwiy  of  the  animiUs  at 
this  season  spend  a  part  of  their  time  on  the  hillsides,  Tisiting  the 
feeding  grounds  at  the  time  when  they  have  been  accustomed  to  be 
fed.  As  the  spring  advances,  this  movement  into  the  hills  becomes 
more  and  more  pronounced,  until  the  vall^  is  entirely  deserted. 
The  last  ones  left  that  part  of  Jackson  Hole  south  of  the  Gros  Ventre 
Buttes,  known  locally  as  South  Park,  about  April  26,  some  time  after 
feeding  of  hay  had  been  discontinued.  They  were  subsisting  on 
the  green  grass  then  springing  up  on  the  borders  of  some  spring-fed 
cre'eka.  They  were  seen  on  the  adjacent  hillsides  until  early  May. 
In  the  awamp  north  of  Jackson  a  laige  herd  remained  later.  Inves- 
tigation showed  that  they  were  feeding  on  the  green  leaves  of  the 
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coarse  marsh  grua,  evidently  the  pUots  which  had  grown  in  ftutumn 
after  haj  harreat.  This  grass  had  been  kept  green  and  succulent 
by  its  covering  of  ice  and  snow.  In  early  May  the  icy  flooring  which 
had  remained  solid  beneath  the  tangled  grassy  covering  no  longer 
held  up  the  animals,  and  th^  all  left  about  May  10.  For  some  time 
longer  upward  of  100  remained  on  the  East  Groa  Ventre  Butte, 
several  hundred  feet  higher  than  the  valley  level.  Here  they  lived 
on  the  grasses  and  herbaceous  plants  which  were  fast  springing  up. 
Tliese  elk  remained  here  until  about  May  25,  and  then  part  or  all  of 
them  crossed  westward  and  joined  others  on  the  larger  West  Oroe 
Ventre  Butte,  which  afforded  them  more  protectitm.  Upward  of 
100  were  seen  there  as  late  as  May  31,  and  a  few  remained  all  summer. 
Some  of  the  older  bulls  dropped  their  antlers  about  March  25, 
but  the  shedding  continued  for  sevend  weeks.  Among  a  herd  seen 
May  4  were  a  number  of  bulls  still  bearing  horns,  but  by  May  16 
even  the  youi^r  bulla  had  all  dropped  them.  As  the  shedding  of 
antlers  ia  dependent  on  the  general  condition  of  the  animal,  the  proc- 
ess was  delayed  by  the  severe  winter  and  late  spring.  In  an  earlier 
spring  following  a  normal  winter  the  new  boms  are  already  well 
grown  in  May,  but  in  1911  that  month  found  most  of  the  bulla  with 
their  homa  scarcely  started,  and  in  mid-August  many  were  still  in 
the  velvet. 

BIRTH   OF  YOUKQ. 

About  75  per  ceat  of  elk  oowa  over  2  years  old  bear  youi^.  The 
majority  of  calves  are  bom  between  the  25th  of  May  and  the  middle 
of  June.  Nearly  all  the  testimony  obtained  on  the  subject  is  to  the 
effect  that  only  one  calf  is  bom  at  a  time.  A  few  thought  that  twins 
sometimes  occur,  but  it  seems  probable  that  this  opinion  aroae  from 
the  fact  that  a  cow  elk  is  frequently  followed  by  two  calvee  during 
the  summer,  the  extra  one  being  the  deserted  or  orphaned  offspring 
of  anothn-  cow.  Many  of  the  hunters  had  examined  large  numbers 
of  funale  elk  with  calf,  and  none  of  these  ever  found  more  than  one 
fetus.  The  proportion  of  the  sexes  at  birth  is  nearly  even.  Large 
numbers  of  the  cows  have  their  young  in  the  hills  in  the  vicinity  of 
Jackson  Hole,  but  probably  the  majority  of  the  animals  which 
come  from  north  of  Buffalo  Fork  return  there  before  dropping  their 
young.  This  varies  according  to  the  season,  an  early  spring  allow- 
ing a  greater  proportion  to  move  northward  before  ctdving.  The 
young  are  usually  bom  in  a  thicket,  very  often  among  aspens,  and 
are  carefully  concealed  by  the  mothers  when  they  have  occasion  to 
leave  thun.  The  calves  are  said  to  begin  to  graze  at  the  age  of  4  to 
6  weeks,  and  many  are  weaned  in  September.  In  some  cases,  how- 
ever, weaning  does  oot  occur  until  October,  Novendber,  or  even 
later. 
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HABITS    IN    LATE   6UMMEB   AND   IN    AUTUMN. 

In  July  and  August  most  of  the  elk  range  the  mountains  at  an 
elevation  of  from  9,000  to  11,000  feet,  where  they  find  the  least 
annoyance  from  insects.  At  this  time  the  older  bulls  frequently 
range  above  timber  line  and  rarely  associate  with  the  bands  of  cows 
and  calves.  Toward  the  end  of  August  the  elk  seek  sUghtly  lower 
elevations,  and  the  stronger  bulls  begin  to  herd  ihe  cows.  The  rutting 
is  at  its  height  from  September  10  to  October  1.  At  this  time  the 
whistUng  or  bugling  of  the  males,  wliich  sometimes  occurs  in  summer, 
is  heard  in  its  highest  perfection.  At  this  season  the  cows  are  restless 
and  wary,  but  the  older  bulls  are  less  watchful  than  at  other  seasons 
and  fall  easy  prey  to  hunters.  The  opening  of  the  hunting  season  as 
early  as  September  1  has,  therefore,  a  deterrent  effect  on  the  breeding 
of  the  animals.  The  prohibition  of  hunting  in  the  region  lying  north 
of  the  Buffalo  Fork  of  Snake  River,  comprising  the  State  game 
preserve,  is  of  great  value,  since  large  numbers  of  the  ftnimaJ8  are 
thus  left  undisturbed  during  this  important  period. 

When  the  rutting  season  is  over,  the  older  bulls  segr^ate  and 
remain  high  in  the  hills  after  the  main  herda  have  sought  lower  alti- 
tudes. As  has  been  shown,  many  old  bulls  may  even  winter  at  eleva^ 
tions  not  much  below  the  summer  habitat.  As  the  season  progresses, 
the  cows,  calves,  and  younger  bulls  alowly  seek  the  vall^«.  The 
heavy  storms  of  November  cause  them  to  gather  in  large  herds  and 
by  December  the  bulk  have  congregated  in  the  valleys.  (See  Plate 
VII.) 

ENXHIEB  OF  ELK. 

One  of  the  most  destructive  natural  enemies  of  the  elk,  the  puma 
or  mountain  lion,  is  now  eliminated  from  consideration,  since  it  is 
practically  exterminated  in  the  Jackson  Hole  region.  On  the  other 
hand,  wolves,  wliich  were  formerly  unknown  there,  are  common  and 
increasing.  They  first  appeared  about  10  or  12  years  ago,  coming  in 
from  theGreen  and  Wind  River  region,  probably  following  the  introduc- 
tion of  stock.  It  is  estimated  that  about  25  adult  wolves  now  range 
in  Jackson  Hole.  The  damage  inflicted  by  them  on  both  horses  and 
cattle  is  serious,  and,  as  they  seem  to  be  able  to  kill  elk  at  will,  they 
must  destroy  a  large  number.  They  kUl  stock  and  game  on  the  hills 
immediately  about  thesettlementSjbothsummer  and  winter,  frequently 
two  or  more  attacking  the  prey.  They  usually  hamstring  the  elk,  and 
after  felling  them  make  a  meal  from  the  eyes,  the  udder,  and  other 
choice  parts,  and  seldom  return  to  tlie  carcass,  preferring  a  fresh  victim. 

Tlie  coyote,  unlike  tlie  wolf,  is  almost  certainly  native  to  the 
region,  but  has  increased  greatly  with  settlement.  Adult  elk  are 
seldom  or  never  killed  by  them,  but  a  few  young  calves  fall  victims. 

Wood  ticks  are  veiy  abundant  along  the  trails  where  elk  travel 
and  in  the  sagcbmsli  in  which  they  bed,  and  the  animals  frequently 
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become  unwilliog  hoata  of  lai^  numbera.    It  is  doubtful  if  the  elk  are 

killed  bj  ticks,  but  in  the  spring  they  are  undoubtedly  weakened 

.  by  the  pest«. 

TT.T.HWAT.  KILLINO  OP  nix. 

The  great  majority  of  the  people  of  Jackson  Hole  are  opposed  to 
the  killing  of  elk  contrary  to  law,  but  there  is  more  or  less  illegal 
killing  throughout  the  year.  Some  of  the  lawbreakers  became  resi- 
dents of  the  region  because  of  the  opportunity  afforded  for  making  a 
living  in  whole  orin  part  from  game,  and  many  of  these  regard  the  elk  aa 
their  natural  prey  at  any  season.  Many  also  are  "old-timers" — men 
whose  experience  in  the  West  antedates  restrictive  laws  and  the  period 
when  they  became  necessary.  Others  justify  themselves  in  illegal 
killing  "because  so  many  of  the  elk  die  of  starvation."  It  is  hoped 
that  the  conditions  which  furnish  this  excuse  may  be  abolished. 

Lowest  in  the  scale  of  all  the  enemies  of  the  elk  is  the  tusk  hunter — ' 
the  creature  who,  on  the  chance  of  gaining  a  dollar  or  two,  kills  one 
of  the  largest  and  finest  of  our  game  animals  and,  taking  only  the 
tusks,  leaves  the  body  to  go  to  waste.  The  wolf  Idlls  that  he  may 
live,  but  the  tusk-hunter  slays  only  that  he  may  escape  honest  labor. 
Under  cover  of  the  mail  he  forwards  his  booty  undetected  to  dealers 
who  flispose  of  the  tusks  to  purchasers  who  seek  only  trophies,  indif- 
ferent to  how  they  are  obtained. 

The  warden  service  in  the  Jackson  Hole  region  at  the  present  time 
is  very  inadequate.  The  game  preserve,  with  an  area  of  not  less 
than  1,000  square  miles,  is  httle  patrolled  except  by  the  Federal 
forest  rangers,  whose  regular  duties  will  not  permit  much  attention  to 
game  interests.  In  addition  to  this  there  remains  an  area  comprising 
at  least  1,500  square  miles,  and  this  great  tract  of  rough  country  is 
under  the  care  of  one  deputy  game  warden  with  one  or  two  assistants. 

TRANSPORTATION  OF  ELK. 

The  plana  of  the  Biological  Survey  contemplated  the  removal  of  a 
number  of  elk  to  other  States,  where  they  could  be  liberated  on  suit- 
ably protected  ranges  and  form  the  nucleus  of  new  herds. 

The  problem  of  transportation  is  a  difflcidt  one,  because  the  Teton 
Range,  2,000  feet  higher  than  the  valley  of  Snake  River,  must  be 
crossed  on  the  way  to  the  railroad.  Spring,  moreover,  when  the 
snow  is  disappearing  on  both  sides  of  the  range  and  is  softening  and' 
settling  on  the  Teton  Pass,  is  the  most  unfavorable  time  of  the  yeu* 
for  moving  live  animals.  -  The  facilities  for  transportation  were  not 
extensive,  and  the  number  captured,  therefore,  was  necessarily  lim- 
ited by  the  accommodations  at  our  disposal.  A  dozen  of  the  more 
vigorous  animals  of  various  ages  were  selected  from  a  herd  being  fed 
in  the  southern  part  of  Jackson  Hole,  and  on  April  12  we  started 
with  them  for  the  railroad.  Hay  or  alfalfa  was  provided  for  them 
morning  and  night  and  water  at  least  three  times  daUy.     They  readily 


22  CONDITION   OF   ELK  IN  JACKSON   HOLE,   WYOMING. 

took  both  food  and  wftter  and  were  given  as  much  of  both  as  tfae^ 
wanted. 

A  delay  of  a  few  days  would  have  necessitated  making  the  firat  lap 
of  the  journey  on  wheels,  then  changing  to  sleds,  and  again  to  wheels. 
Fortunately,  faoweFer,  enough  snow  remained  in  the  vaUey  to  allow 
the  use  of  runners,  and  but  one  change  was  necessary.  Racks  cov- 
ering the  oitire  wagon  bed  wwe  constructed,  and  from  three  to  five 
elk  were  plaoed  in  each  load.  A  decided  lowering  of  temperature, 
accompanied  by  a  snowstorm,  made  traveling  over  tke  Teton  Pan 
unpleasant  and  arduous,  but  was  of  distinct  assistance  in  the  suc- 
cessful acoomplishment  of  a  task  always  dreaded  at  this  season.  In 
our  case  the  normal  difficulties  were  magnified  by  the  nature  of  our 
loads,  which,  though  not  of  ezcesaive  weight,  were  bulky  and  top- 
heavy,  ^milar  attempts  in  the  past  have  almost  invariably  bent 
attended  with  some  loss;  but  by  constant  vigUance  and  the  hearty 
cooperation  of  our  assistants  the  mountains  were  crossed  without 
mish^.  Near  Victor,  Idalio,  close  to  the  western  base  of  the  range, 
bare  groimd  was  reached,  and  our  loads  were  chuiged  from  runners 
to  wheels.  This  was  done  by  lifting  the  wagon  bed  and  racks  by 
means  of  a  derrick,  without  removing  the  unimftla  The  roads  from 
this  point  were  in  exceUeat  condition,  and  the  completion  of  the  trip 
was  merely  a  matter  of  time. 

Upon  our  arrival  at  St.  Anthony,  airsngements  were  made  at  once 
for  shipping  the  animals.  The  National  Bison  Range  at  Ravalli, 
Mont.,  and  the  Wichita  Game  Preserve  in  Oklahoma  had  been 
selected  as  the  places  to  be  supplied,  and  the  lot  was  divided  between 
them.  It  is  gratifying  to  report  that  the  animals  in  both  shipments 
reached  their  destinations  in  excellent  condition  and  that  the  project 
of  reestablishing  the  species  in  these  depleted  localities  has  been 
successfully  inaugurated. 

WINTER  BEFUOE  FOB.  XUC 

The  estaUirimient  of  a  winter  refuge,  where  the  feed  can  be  pre- 
served by  excluding  stock  during  the  summer,  is  essential  for  the 
prefer  protecbiim  of  the  elk.  Such  a  refuge  should  be  of  ocoaiderable 
size,  diould  be  situated  in  a  valley  which  the  dk  naturally  seek,  and 
should  comprise  pasture  lands,  as  well  as  meadows  which  will  produce 
*  hay  for  feeding  the  animals  after  they  have  exhausted  the  available 
forage.  An  ideal  sitnatioQ  would  include  also  a  tract  of  somewhat 
eJevated  land,  to  which  the  animals  could  retire  for  rest. 

In  1906,  when  increasing  settlement  and  the  attendant  grazing  of 
the  mountain  paiks  b^an  to  affect  the  welfare  of  the  wintering  herds 
of  elk,  Mr.  D.  C.  Nowlin,  them  State  game  warden,  suggested  the 
setting  aside  of  an  area  including  a  large  part  of  the  ToUey  of  the 
Oros  Ventre  River  for  the  exclusive  use  of  the  elk  and  other  game. 
Later,  in  his  annual  report  for  1908,  be  outlined  the  proposed  area, 
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which  was  embraced  by  the  Teton  National  Forest,  and  included 
seTerel  claims  occupied  by  stock  ranchers,  and  recommenddd  its 
acquisition  by  the  State. 

Early  in  1909  a  joint  memorial  was  presented  to  Congress  by  the 
Wyoming  Legislature  requesting  that  a  tract  comprising  six  town- 
ships of  pubhc  land  in  the  Gros  Ventre  r«^on  be  granted  to  the  State 
for  a  winter  game  refuge,  and  that  provision  be  made  also  to  acquire 
the  holdings  of  the  few  settlers  thereon  located,  who  favored  the 
proposition  and  were  willing  to  dispose  of  their  land  at  a  fair  price. 
Owing  mainly  to  the  opposition  of  the  people  of  Jackson  Hole,  no 
result  was  obtauied. 

In  the  course  of  thfe  present  investigation  an  attempt  was  made  to 
ascertain  the  sentiment  of  the  people  of  Jackson  Hole  regarding  winter 
refuges.  About  40  residents  of  the  valley,  most  of  them  living  within 
a  few  miles  of  the  town  of  Jackson,  were  asked  specifically  whether  or 
not  they  favored  the  acquisition  of  a  tract  for  a  winter  refuge.  Of 
this  number,  27  favored  the  securing  of  a  tract  in  the  settled  part  of 
the  valley.  Most  of  the  remainder  were  in  favor  of  feeding  hay  in 
winter,  while  a  few  believed  that  some  area  should  be  set  aside  for  the 
elk  but  were  indifferent  as  to  its  location.  Ilie  few  inhabitants  of  the 
Gros  Ventre  Valley  were,  generally  speaking,  in  favor  of  the  estab- 
lishment th^re  of  a  reserve,  and  several  from  other,  sections  were  hke- 
nunded.  It  is  evident  that,  while  the  inhabitants  of  the  region  as  a 
whole  have  heretofore  violently  opposed  the  setting  aside  of  an  elk 
refuge  on  the  Gros  Ventre,  they  are  really  in  favor  of  a  refuge  and 
differ  mainly  as  to  its  location,  the  people  in  the  valley  advocating 
its  establishment  there,  while  the  settlers  on  the  Gros  Ventre  favor 
that  section  as  its  site. 

The  Biological  Survey  looks  on  the  establishment  of  one  or  more 
winter  refuges  as  the  best  solution  of  the  problem  of  properly  caring 
for  the  elk  in  winter.  An  area  in  the  lower  part  of  the  region  is  of 
prime  importance,  since  there  the  greatest  number  of  elk  resort  and 
there  an  area  of  a  given  size  can  be  made  to  support  the  greatest  num- 
ber of  animals.  On  the  other  hand,  the  estabUshment  of  a  second 
refuge  in  the  Gros  Ventre  Valley  would  be  comparatively  inexpensive 
and  would  gradually  be  the  means  of  detaining  there  in  autumn  a 
considerable  number  of  the  elk  which  would  otherwise  keep  on  to  the 
lower  country.  It  has  been  estimated  that  600  tons  of  hay  can  be 
harvested  on  the  claims  now  occupied  on  the  Upper  Gros  Ventre, 
and  this  amount,  with  the  available  forage,  would  support  more  elk 
than  now  winter  there.  The  number  which  might  be  supported  on  a 
properly  managed  refuge  in  the  Jackson  region  would  be  limited  only 
by  the  size  of  the  reservation.  It  Is  earnestly  recommended  that  at 
least  one  winter  r^uge  for  elk  be  established. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Depastubnt  of  Agbiculture, 

BlOLOQlCAL  SU&VEY, 

Wa^ington,  D.  C,  November  £7,  1911. 
Sir:  I  respectfully  trsusimt  herewith  for  publication  aa  Bulletin 
No.  41  of  the  Biological  Survey  a  Chronology  and  Index  of  the  more 
important  events  in  American  Game  Protection  from  1776  to  1911, 
by  Dr.  T.  8.  Palmer,  Assistant  Chief  of  the  Biological  Survey. 
Requests  are  constantly  received  for  information  regardii^  various 
matters  connected  with  the  protection  of  game,  and  particularly  as 
to  the  States  which  have  adopted  certain  measures.  From  the 
information  on  file  the  following  index  has  been  prepared  to  answer 
such  inquiries  and  also  to  make  the  facts  more  generally  available. 
Respectfully, 

Henry  W.  Henshaw, 
Chief,  Biological  Survey, 
Hon.  James  Wilson, 

Secretary  of  AgrwtUture. 
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CHRONOLOGY  AND  fflDEX  OF  THE  MORK  IMPORTANT  EVENTS 
IN  AMERICAN  GAME  PROTECTION,  1776-1911. 


iNntoDtronoH. 

Game  protection  in  the  United  States  has  been  gradually  developed 
during  a  period  of  nearly  300  years  and  has  been  marked  by  an 
immense  volume  of  le^slation.  In  no  other  country  in  the  world 
have  laws  for  the  protection  of  game  been  passed  in  such  numbers 
or  amended  so  frequently.  Among  the  characteristic  features  of 
American  game  legislation  are  the  division  of  birds  into  three  groups — 
game  birds,  nongame  birds,  and  noxious  species;  the  restrictions  on 
hunting  by  nonresidents;  the  limitations  on  the  quantity  of  game 
that  may  be  killed  at  certain  times;  ihe  prohibition  of  export  and 
sale;  the  system  of  enforcement  by  Stat«  officers;  and  the  mainte- 
nance of  this  system  lai^ly  by  receipts  from  hunting  licenses. 

DEFINrnONS    OF   QAICE. 

The  manunals  and  birds  which  have  been  the  subject  of  this 
extended  legislation  have  varied  considerably  at  different  times,  aa 
have  the  definitions  of  the  groups.  Frank  Forester,  writing  in  1848, 
declared : 

Game  u  an  nrbitnuy  tenn,  implying,  in  its  fint  and  moet  correct  sense,  those  animale, 
whether  of  fur  or  feather,  which  are  the  natural  pursuit  o{  certain  high  breeds  of  doge. 

Under  this  heading  he  included  the  bison,  mountain  sheep, 
antelope,  moose,  elk,  caribou,  deer,  rabbit,  varying  hare,  black  or 
brown  bear,  and  grizzly  bear,  and  added: 

This  Is  the  utmost  limit  Oat  I  can  ueign  to  the  quadruped  game  of  this  country; 
as  I  can  not  lend  my  humble  sanction  to  the  shooting  squinels,  racoons,  or  oposaums 
out  of  trees,  an<l  calling  that  spcolsmanship;  any  more  than  I  can  assent  to  shootmg 
thrufihee,  crow  blackbirds,  pigeons,  meadowlarks,  and  reed-birds,  and  calling  them 

Under  birds  he  included  wild  turkeys,  quail,  grouse,  ptarmigan, 
coot,  rail,  plover,  snipe,  and  other  bay  birds,  woodcock,  geese,  swans, 
and  duclu.    (Field  Sports  in  America,  I,  pp.  21,  23,  26-34.) 

In  1S86  the  committee  on  protection  of  birds  of  the  American 
Ormtholf^ts'  Union  prepared  a  definition  of  game  birds  which, 
with  slight  modifications,  has  been  generally  accepted.  This  Ae6- 
nition  was  based  on  natural  groups,  as  follows: 

The  following  only  shall  be  considered  game  birds:  The  Anstide,  commonly 
known  as  swans,  geese,  brant,  and  river  and  sea  ducks;  the  Rallids,  commonly  known 
as  rails,  coots,  mudhens,  and  gBllinulen;  the  LimicoUe,  commonly  known  as  shore 
birds,  plovera,  surf  birds,  snipe,  woodcock,  sandpipers,  tattlers,  and  curlews;  the 
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Gallitue,  commonly  known  aa  wild  turkeys,  grouse,  prune  chickeni,  pheasante, 
partridges,  and  quaU.    (Forest  and  Stream,  XXVI,  p.  84,  Feb.  25, 1886.) 

In  1887  the  Boone  and  Crockett  Club  in  ita  constitution  defined 
big  game  03  follows: 

Under  the  heading  ol  Americttn  large  gmme  an  included  the  following  animals: 
Black  and  brown  bear,  grizEly  bear,  polar  bear,  buffalo  (bieon),  mountain  sheep, 
woodland  caribou,  barren-ground  caribou,  cougar,  muakoz,  while  goat,  elk  (wapiti), 
wolf  (not  coyote),  prong-homed  antelope,  moose,  Virginia  deer,  mule  deer,  and 
l^lumbian  black-tailed  deer.    (Art.  IV.) 

In  1898  the  list  was  modified  by  omitting  the  wolf. 

In  1900  the  Biolo^cal  Survey,  utilizing  these  definitions,  limited 
the  term,  so  fu-  as  applied  to  North  American  species,  to  four  well- 
marked  groups  of  mammals  and  four  of  birds,  namely:  1,  ruminants 
and  peccaries  (Uogulata) ;  2,  bears  and  raccoons  (Camivora) ;  3,  rab- 
bits and  squirrels  (Kodentia);  4,  opossums  (Marsvpialia) ;  5,  swans, 
geese,  brant,  and  ducks  (Anatid^);  6,  rails,  coots,  mudhens,  and 
gallinules  (Raltidce);  7,  shorebirds,  including  plover,  woodcock, 
sandpipers,  and  curlews  (Limicolse) ;  8,  wild  turkeys,  grouse,  pheas- 
ants, partridges,  and  quail  (Gallins).  (Biol.  Survey,  Bull.  No.  14, 
p.  11,  1900.) 

The  extent  to  which  definitions  have  been  incorporated  in  statutory 
law  showa  even  greater  variations.  In  the  English  laws  game  is 
defined  as  "  hares,  pheasants,  partridges,  grouse,  heath  or  moor  game, 
black  game,  and  bustards"  (Game  Act,  1831,  sec.  2],  while  the  term 
ground  game  is  applied  to  hares  and  rabbits  (Ground  Game  Act,  1880, 
sec.  8).  Game  proper  thus  includes  only  the  GaJlinn  and  the  Otididse 
(bustards).  Deer,  waterfowl,  and  shore  birds  are  not  included,  and 
protection  of  shore  birds  and  wild  fowl  is  provided  under  the  Wild 
Birds'  Protection  Act  of  1880. 

In  Bouvier's  Law  Dictionary  game  is  defined  as  "Birds  and  beasts 
of  a  wild  nature  obtained  by  fowling  and  hunting,"  and  in  the  Code 
of  Mississippi  as  "  All  kinds  of  animfds  and  birds  found  in  the  state  of 
nature  commonly  so-called."  Game  birds  are  defined  in  the  law  of 
Michigan  of  1899  as  "Any  birds  protected  by  this  act,"  and  a  law  of 
Maine  enacted  the  same  year  declares  the  term  "  shall  be  construed  to 
mean  the  ruffed  grouse  or  pftrtri<^e,  all  species  of  the  pheasant,  wood- 
cock, snipe,  plover,  and  rail,  and  all  ducks  enumerated  in  this  act. 
The  term  game  t^tiimalH  shall  he  construed  to  mean  moose,  caribou, 
and  deer."     (Acts,  1899,  ch.  42,  sec.  60.) 

Since  1886  the  definition  of  game  birds  recommended  by  the  Ameri- 
can Omitholc^iista'  Union  has  been  incorporated  in  the  laws  of  a  num- 
ber of  States,  so  that  at  present  there  is  general  uniformity  in  limiting 
the  term  to  four  natural  groups.  In  some  States,  however,  the  list  is 
modified  by  the  addition  of  a  few  species.  California  adds  the  glossy 
ibis ;  Pennsylvania,  New  Jersey,  Delaware,  and  the  District  of  Ck)lum- 
bia,  the  reedbird  and  blackbird;  a  few  States,  the  robin;  and  a 
number  of  States  in  the  South  and  West,  the  dove. 
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DEVELOPMENT   OF  OAME    LAWS. 


■  The  history  of  the  development  of  the  coinplex  game  laws  of  to-day 
from  the  simple  provisiona  of  colonial  times  is  both  interesting  and 
valuable,  in  showing  the  numerous  experiments  which  have  been 
tried  and  have  resulted  in  failure,  and  in  throwii^  light  on  present 
problems.  Many  provisions,  such  as  restrictions  on  sate  and  export, 
considered  recent,  are  in  reahty  very  old;  whUe,  on  the  other  hand, 
legislation  prohibiting  spring  shootit^  of  waterfowl  and  summer 
shooting  of  woodcock  and  shore  birds  is  comparatively  recent,  owing 
in  large  measure  to  the  generally  accepted,  but  erroneous,  idea  that 
migratory  birds  require  little  protection  and  may  be  shot  as  long  as 
they  are  present  in  spring  and  as  soon  as  they  appear  in  late  summer. 

The  earUest  game  laws  were  probably  the  hunting  privileges 
granted  in  1629  by  the  West  India  Co.  to  persons  planting  colo- 
nies in  New  Netherlands,  and  the  provisions  regarding  the  right  of 
hunting  in  the  Massachusetts  Bay  Colonial  Ordinance  of  1647  and 
the  New  Jersey  Concessions  of  Agreements  of  1678.  The  years  inter- 
vening between  1629  and  1911  may  be  conveniently  divided  into  two 
periods  of  approximately  equal  length — a  colonial  period  and  a 
modem  period.  The  latter  period  is  the  more  important  and  the  one 
with  which  we  are  mainly  concerned.  In  the  century  and  a  third 
since  the  Revolution  a  vast  number  of  experiments  have  been  made 
in  game  protection.  Many  of  the  laws  passed  were  soon  repealed  and 
are  now  forgotten,  but  some  contained  suggestions  which  are  still 
valuable.  The  object  of  the  present  pubUcation  is  to  furnish  access 
to  the  more  important  ideas,  to  show  briefly  the  development  of  the 
present  system,  and  to  direct  attention  to  some  of  the  more  important 
facts  in  the  histoiy  of  game  protection. 

The  index  is  in  no  sense  a  complete  index  to  the  mass  of  statute 
law  enacted  since  1776,  but  merely  a  guide  to  some  of  the  more 
important  provisions.  In  order  to  keep  the  subject  matter  within 
reasonable  limits  it  has  been  restricted  chiefly  to  legislation,  decisions 
of  the  courts,  and  organization  of  the  more  important  game  protective 
associations  and  the  game  warden  service  in  the  several  States.  A 
few  other  facts  of  general  interest  have  been  incorporated,  such  as  the 
dates  of  introduction  or  extermination  of  some  of  the  more  important 
species;  the  dates  of  publication  of  some  of  the  more  important  works 
dealing  with  l^islation  or  the  history  of  game  protection,  establish- 
ment of  public  parte  and  private  preserves,  and  the  origin  of  certain 
ideas  wluch  have  had  an  effect  on  the  protection  of  game. 

At  the  end  of  the  colonial  period  12  colonies  had  enacted  game 
laws.  Close  seasons  had  been  provided  for  deer  in  all  the  colonies 
except  Georgia;  and  for  wild  turkeys,  heath  hens,  partridges,  and 
quail  in  New  York.  Several  of  the  colonies  had  laws  prohibiting 
hunting  on  Sunday  or  hunting  with  fire  at  ni^t.  MasBachuBetts  in 
20201°— Bull.  41—12 2 


10  CHBONOLOOT  AND  INDEX, 

1710  had  prohibited  the  uae  of  boatB  or  canoes  witli  sails,  or  canoes 
disguised  with  hay,  sedge,  or  seaweed  for  hunting  waterfowl. 
Restrictions  on  export  and  sale  of  deer  skins  were  also  in  force  in 
some  of  the  colonies.  The  beginnings  of  the  warden  system  had 
been  made  in  Massachusetts  and  New  Hampshire  about  the  middle  of 
tlie  eighteenth  century,  but  these  comparatively  few  statutes  were  all 
that  were  considered  necessary. 

By  1800  the  number  of  States  which  had  found  it  desirable  to  pass 
game  legislation  had  been  increased  from  12  to  14  by  the  addition 
of  Vermont  and  Georgia. 

By  1850  comparatively  little  game  legislation  had  been  enacted, 
although  the  list  of  States  having  such  laws  had  Increased  to  19,  which 
included  the  thirteen  original  States  and  Maine,  Vermont,  Florida, 
Alabama,  Mississippi,  and  Indian  Territoiy,  thus  comprising  all  the 
States  along  the  coast  from  the  New  Brunswick  boundary  to  the 
mouth  of  the  Mississippi  River,  together  with  Indian  Territory.  The 
only  game  law  in  force  west  of  the  Mississippi  was  the  restriction  on 
hunting  on  Indian  lands.  No  protection  for  nongame  birds  was  pro- 
vided until  the  passage  of  the  first  laws  protecting  insectivorous 
birds  in  Connecticut  and  New  Jersey  in  1850. 

In  the  decade  from  1851  to  1860  game  Jaws  were  passed  for  the 
first  time  in  12  States,  increasing  the  total  number  to  31,  These 
States  included  Illinois,  Indiana,  Michigan,  Ohio,  and  Wisconsin,  east 
of  the  Mississippi  River;  Minnesota,  Iowa,  Missouri,  Nebraska,  and 
Califomia  in  the  West;  and  Louisiana  and  Texas  in  the  South.  The 
first  law  prohibiting  the  use  of  ferrets  in  hunting  rabbits  was  passed 
in  Rhode  Island  in  1860.  The  only  provision  for  warden  service  was 
for  local  moose  wardens  in  Maine  in  1852. 

In  the  decade  from  1861  to  1870  the  list  of  States  was  still  further 
increased  by  10.  The  chief  advance  was  in  the  Roclqr  Mountain 
States — in  Colorado,  Idaho,  Montana,  and  Wyoming;  farther  west 
in  Nevada  and  Washington;  and  in  the  Middle  West  in  Kansas,  Ken- 
tucky, Tennessee,  and  West  Virginia.  The  first  efforts  to  restrict 
spring  shooting  were  made  in  Ohio,'  1861,  and  Michigan,  1863  and 
1869;  and  shooting  waterfowl  from  blinds  placed  in  open  water  was 
prohibited  locally  in  North  Carolina  in  1870. 

In  the  decade  from  1871  to  1880  the  progress  of  game  legislation 
extended  to  48  States  by  tlie  addition  of  North  and  South  Dakota, 
Utali,  and  Oregon  in  the  West;  Arkansas  and  New  Mexico  in  the 
South;  and  the  District  of  Columbia  in  the  East.  The  waste  of 
game  (Wyoming,  1871)  and  hide  hunting  (Oregon,  1874)  were  pro- 
hibited, and  the  first  statutes  were  enacted  limiting  bags  of  game 
birds  (Iowa,  1878)  and  providing  rest  days  for  wildfowl  (Maryland, 

I  Thb  iBw  (Acts  UO,  p.  173)  ma  looal.  Earlier  IkiTB  DOTet<ii|[  a  leu  apenlM  van  enaotod  In  Rhode 
Island  \a  JS46  and  in  Michigan  In  UE0.  The  lonaer  pmlilliltHl  a^g  Renting  ol  WDDd  dtuk,  black  duck, 
WDodoiok,  and  mipe;  Uie  tatter  rMtrictsd  killing  at  mtJiaid  and  t«a]. 
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1872,  and  New  Jersey,  1879).  Destructive  methods  of  hunting  wild- 
fowl were  restricted  by  prohibiting  the  use  of  boats  propdled  by 
steam  or  sail  (New  Jersey,  1879),  and  market  hunting  was  prohibited 
(Arkansas,  1875).  This  period  also  marked  the  beginning  of  the 
Qonresident  license  legislation  (New  Jersey,  1873,  and  Delaware, 
1879)  and  the  establishment  of  the  first  game  commissions  (Califor- 
nia and  New  Hampshire,  1878).  The  first  publication  of  the  game 
laws  in  pamphlet  form  appeared  in  New  York  in  1873. 

In  the  decade  from  1881  to  1890  the  first  game  laws  were  passed 
in  the  Territories  of  Arizona  and  Oklahoma.  Measures  were  adopted 
prohibiting  hunting  in  the  snow  (Delaware,  1887),  on  highways 
(Kansas,  1886);  or  for  millinery  purposes  (Wisconsin,  1887).  The 
first  salaried  wardens  were  appointed  (Michigan,  Minnesota,  and  Wis- 
consin, 1887).  The  model  law  for  the  protection  of  nongame  birds 
was  enacted  in  two  States  (New  York,  1886,  and  Pennsylvania,  1889). 

The  decade  1891  to  1900  was  marked  by  the  first  real  Federal 
legislation.  In  1900  the  earliest  game  provision  for  Alaska  was 
incorporated  in  the  Alaska  Civil  Code,  although  the  first  general 
game  law  for  the  Territory  did  not  pass  until  1902.  The  year  1900 
also  marked  the  final  passage  of  the  earliest  general  Federal  statute, 
commonly  known  as  the  Lacey  Act,  which  became  a  law  after  being 
imder  consideration  by  Congress  for  three  years.  Jacking  deer 
(New  York,  1897)  and  dove  baiting  (Georgia,  1898)  were  prohibited, 
and  training  dogs  on  game  birds  was  regulated  (Michigan,  1891). 
The  modem  system  of  hunting  hcenses  was  established  by  provision 
for  resident  and  nonresident  hcenses  in  1895  in  several  States  and  for 
guide  hcenses  in  Maine,  1897,  and  Wyoming,  1899. 

In  the  decade  from  1901  to  1910  a  number  of  new  restrictions  were 
placed  on  the  statute  books,  among  which  may  be  mentioned  pro- 
hibition of  the  use  of  automatic  guns  (Pennsylvania,  1907)  and 
silencers  (Maine,  North  Dakota,  and  Washington,  1909),  the  require- 
ment of  a  license  to  photograph  big  game  in  winter  (Wyoming,  1905), 
and  provision  for  paying  for  damages  to  crops  by  deer  (Vermont, 
1902).  The  propagation  of  game  has  received  widespread  attention 
through  the  so-called  "more  game  movement"  inaugurated  in  1908. 

New  impetus  was  given  to  game  protection  through  the  estab- 
lishment of  sportsmen's  journals  in  the  early  seventies,  and  this  move- 
ment was  almost  immediately  reflected  in  an  increased  volume  of 
legislation;  so  that  during  the  last  three  decades  of  the  century  the 
number  of  laws  rapidly  increased. 

GAME   LAWS   ENACTED   IBOl   TO  1910. 

The  following  table  shows  the  number  of  game  laws  enacted 
during  the  decade  from  1901  to  1910.  A  cipher  indicates  that  there 
was  no  l^islative  session  in  the  State  for  that  year  and  a  dotted  line 
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mgnifies  that  although  the  legislature  was  in  session  no  game  law  was 
passed. 

Nun^er  of  game  Imwt  enaeltd,  1$01-1910. 


B     IMS     1( 


IMt     1910    TOUL 


The  total  number  of  laws,  exclusive  of  bounty  laws  and  appropria- 
tion acts,  was  1,324,  an  average  of  about  133  per  annum,  or  265  for 
each  biennial  period.  The  States  which  have  passed  the  greatest 
number  of  game  laws  during  these  yeais  were  North  Carolina,  316; 
New  York,  94;  Maryland,  90;  Massachusetts,  80;  and  Tennessee,  51. 
Those  which  have  passed  the  smallest  number  were  Alaska  and  Dis- 
trict of  Columbia,  2  each;  ACssissippi,  Nebraska,  and  West  Vii^inia, 
4  each;  Arizona,  Mssouri,  Ohio,  and  Utah,  5  each.  These  numbers 
do  not  indicate  the  amount  of  game  legislation  so  much  as  the  differ- 
ence in  manner  of  enactment,  some  States  making  each  special  provi. 
uon  or  local  law  a  separate  act,  while  others  group  all  the  game 
l^islation  of  a  session  in  a  single  act.  The  figures  are  chiefly  of 
relative  value.     Absolute  accuracy  is  difficult  of  attainment,  both 
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because  game  measures  are  occasionally  embodied  in  laws  rolatiiig  to 
other  subjects  and  because  in  case  of  certain  measures  there  is  room 
for  difference  of  opinion  as  to  whether  they  should  or  should  not  be 
.considered  game  laws.  The  atmibers  are  conserratire,  however,-  and 
the  totals  show  less,  rather  than  more,  than  the  actual  number  of 
laws  passed. 

SUHHABT   OF   QAME    PBOTBCTION   BT   STATES. 

In  the  following  table  the  dates  of  adoption  of  10  of  the  more 
important  features  of  the  game  law  are  shown  for  each  State,  from 
the  e&rlieet  dates  to  1910.  Figures  ia  black-face  type  indicate  the 
first  enactment  of  the  kind. 
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LOCAL  LAWS. 


In  seTeral  of  the  States  protectioQ  of  game  was  first  afforded  in  the 
fonu  of  local  laws.  Thus  the  first  law  in  Texas  established  a  close 
season  for  quail  on  Oalveaton  Island;  the  first  in  California  applied 
to  only  a  few  counties;  in  Louisiana,  to  St.  Bernard  Parish;  in  Mis- 
souri, to  St.  Louis  County;  and  in  New  York,  to  the  counties  on 
Long  Island  and  near  New  York  Qty;  while  an  early  law  of  iljBsis- 
sippi  was  one  authoring  police  boards  of  counties  to  pass  ordinances 
for  the  protection  of  game.  The  first  close  seasons  in  Alabama  were 
established  in  three  counties  in  the  southwestern  part  of  the  State. 
As  time  went  on,  local  laws  in  some  States  increased  greatly  in  num- 
ber and  resulted  in  considerable  confusion.  Such  legislation  was 
especially  popular  in  Alabama,  Kentucky,  Maryland,  IGssi&uppi, 
North  Carolina,  Pennsylvania,  Tennessee,  Texas,  and  Vii^inia. 
Many  of  these  local  laws  are  comparatively  recent,  having  been 
enacted  within  the  last  25  years.  In  Tennessee  under  the  constitu- 
tion of  1870  and  in  Texas  under  the  constitution  of  1875  special  pro- 
visions were  made  permitting  local  game  legislation.  On  the  other 
hand,  several  of  the  States  prohibited  local  legislation  by  constitu- 
tional provisions,  notably  Pennsylvania  in  1874,  Kentucky  in  1894, 
and  Alabama  in  1901,  thus  putting  an  end  to  the  complexity  of  local 
r^ulations  and  greatly  eimplifying  the  game  laws  in  these  States. 
Congress  in  1886  adopted  a  general  provision  prohibiting  local  game 
laws  in  any  of  the  Territories,  a  provision  incorporated  in  the  con- 
stitutions of  the  Dakotas,  Montana,  and  possibly  one  or  two  other 
States  admitted  about  that  time.  Recently  both  Virginia  and  Ten- 
nessee repealed  most  of  their  local  laws  and  substituted  general 
statutes,  and  at  the  present  time  comparatively  tew  States  depend 
on  local  legislation  for  the  protection  of  their  game. 

CLOSE    SEASONS. 

It  is  interesting  to  note  the  gradual  adoption  of  the  close  season 
as  a  means  for  the  protection  of  various  kinds  of  game  during  the 
204  yeare  from  1694  to  1898.  Following  are  the  dates  of  the  first 
close  seasons  for  various  kinds  of  game,  b^;inning  with  deer  in 
Massachusetts  and  ending  with  European  partridges  in  Vermont  in 


10B4.  Deer  (UaaBachaBetta). 

1708.  Heath  hens,  ruffed  grouae,  quail, 

wild  turkeys  (New  York). 
1791.  Woodcock  (New  York). 
1818.  Snipe  (Uaaa&chuBstte). 
1820.  Rabbits  (New  Jersey). 
1830.  Moose  (Maine). 
1841.  Squirrels  (Pennsylvania). 
1846.  Ducks  (Rhode  Island). 


1850.  I>oves(Gomi9CticntEuidNewJerBey) 

1851.  Prairie  chickens  (Wisconsin). 

1852.  Antelope,  elk  (California). 
IS59.  Rail  (Pennsylvaiiia). 
1861.  Goats,  fiheep  (Nevada). 
1864.  BuSalo  (Idaho). 

1870.  Caribou  (Maine). 

1882.  Introduced  phrasants  (Or^on). 

189S.  European  partridges  (Vennont). 

ooqIc 
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The  pn^efis  made  in  gradually  shortening  the  open  aeasons  may 
be  illustrated  by  comparii^  the  deer  seasons  first  established  in  the 
Atlantic  Coast  States  with  those  in  effect  in  1910: 
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which  buntlne  U  now  prohtbllcd  in  all  th«e  Btalo. 


CLOSE  TERMS. 

Early  in  the  history  of  the  country,  in  some  localities  where  game 
was  becooung  extenninated,  hunting  was  suspended  for  a  term  of 
years  in  order  to  afford  opportunity  for  recuperation.  These  close 
terms  were  later  extended  to  ao  many  States  that  in  some  cases  the 
species  receiTod  absolute  protection  throughout  its  range  in  the 
United  States.  The  first  close  terms  were  apparently  those  for  deer 
for  3  years  in  Massachusetts,  1718,  and  4  years  in  Virginia  in  1772. 
Later  a  similar  suspension  of  the  hunting  season  occurred  in  three 
counties  of  Massachusetts  for  a  term  of  5  years  in  1818,  New  Jersey  in 
1862,  and  in  Vermont  for  32  years  from  1866  to  1897.  Comparatively 
few  close  terms  for  quul  have  been  established  in  States  well  within 
the  range  of  the  species,  although  such  periods  are  common  in  locah- 
ties  where  birds  have  been  introduced,  or  reach  the  border  of  their 
natural  range,  where  they  are  likely  to  be  winter  killed.  In  the  case 
of  doves  the  species  was  first  removed  from  the  game  list  in  Con- 
necticut and  New  Jetsey  in  1860,  and  has  since  been  given  complete 
protection  in  about  a  third  of  the  Northern  States,  although  in  the 
South  and  Southwest  it  is  still  retained  on  the  game  list. 

By  the  establishment  of  a  close  term  on  caribou  in  Minnesota  in 
1906,  the  lost  State  which  had  any  of  this  game  was  closed  to  hunting, 
and  caribou  were  practically  removed  from  the  game  list  in  the 
United  States. 

Close  terms  for  antelope  have  Ukewise  been  extended  and  adopted 
by  successive  States  until  in  1909  they  covered  the  entire  range  of  the 
species,  thus  practically  removing  antelope  from  the  game  list. 

DigmzedbyGoOgle 
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The  progress  in  extending  protection  to  the  more  im 

portant  kinds 

of  game  is  shown  in  the  following  table: 
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Keetrictions  on  the  capture  of  game  by  prohibiting  certain 
destructive  methods,  limitii^  the  amount  that  may  be  killed, 
reetricting  hunting  to  special  days,  or  extending  special  protection 
to  females  of  certain  species  have  been  adopted  from  time  to  time 
aa  necefisity  for  such  action  became  apparent.  An  interesting  illus- 
tration is  the  legislation  to  prevent  hunting  deer  by  firelight.  Ap- 
parently the  first  law  of  this  kind  was  passed  in  Maryland  in  1730, 
and  similar  statutes  were  enacted  by  each  of  the  coast  States  from 
Maryland,  to  Mississippi,  ending  with  Florida  in  1828.  The  dates 
of  the  adoption  of  these  laws  are  shown  in  the  followii^  table: 


Ytar. 

Maryland 1730 

South  Carolina 1769 

North  Carolina 1777 

G«ocgia 1790 


Virginia 1792 

MieeiBsippi 1803 


..Google 
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VASDBN   8SRTI0B. 

In  early  da^  the  enforcement  of  the  game  law  was  left  to  local 
peace  officers  or  intrusted  to  certain  general  officers.  Thus  New 
York  as  late  as  1S20  intrusted  the  duties  of  suing  for  penalties  under 
the  game  law  to  overseers  of  the  poor.  In  recent  years,  however, 
special  officers,  known  as  wardens  or  protectors,  have  been  found 
necessary.  The  earliest  officers  of  this  kind  seem  to  have  been  the 
deer  wardens  of  Massachusetta,  1739,  and  New  Hampshire,  1 74 1, 
afterwards  known  aa  deer  reeves  in  MassachusettSj  1764.  Later 
these  were  followed  by  the  moose  wardens  in  Maine,  in  1852. 
Shortly  after  the  establishment  of  fish  commissions  their  duties 
were  extended  to  include  game  (beginning  in  California  and  New 
Hampshire  in  1878),  and  a  few  years  later  the  first  appointments 
of  salaried  State  game  wardens  were  made  in  Michigan,  Minnesota, 
and  Wisconsin  in  1887.  This  syBtem  has  spread  imtil  at  the  present 
time  it  is  in  force  in  41  States. 

OAMB-PEOTBOnON  FUNDS. 

In  order  to  meet  the  expenses  incident  to  game  protection,  and 
pu*ticularly  to  warden  service,  special  funds  were  found  necessary, 
and  such  funds  were  often  set  aside  as  game-protection  funds.  Tixoa 
the  laws  of  several  states  contain  the  provision  that  the  money  re- 
ceived from  licenses  and  fines  shall  form  a  game-protection  fund  and 
be  applied  to  the  payment  of  wardens.  With  the  adoption  of  license 
systems  these  funds  have  assumed  greater  importance  and  are  often  of 
considerable  size,  amounting  in  several  States  in  recent  years  to  up- 
wards of  (100,000  per  annum.  The  possession  of  such  funds  and  the 
ease  with  which  they  may  be  collected  have  proved  a  source  of  weak- 
ness as  well  as  strength  to  the  game-warden  departments,  and  there 
has  been  a  tendency  recently  toward  a  reaction  in  requiring  a  direct 
appropriation  by  the  legislature  before  any  part  of  such  funds  can 
be  applied  to  game  protection.  Acts  have  also  been  passed  trans- 
ferring to  the  State  treastiry  or  applying  to  other  purposes  what  ia 
regarded  as  a  surplus. 

FAJLUBE  Of  LBQI8LATION  TO  SATE  THE  BUFFALO  AND  WILD  PIOEON. 

The  completion  of  the  Union  Pacific  Railroad  in  1868  determined 
the  fate  of  the  buffalo.  The  species  at  that  time  was  distributed 
chiefly  on  the  Great  Plains  region  between  the  Missouri  Kiver  and 
the  Rocky  Mountains,  althou^  a  few  individuals  may  have  ranged 
west  of  the  mountains.  The  only  State  which  afforded  the  species 
any  protection  was  Idaho.  The  building  of  the  railroad  not  only 
divided  the  buffalo  into  two  great  herds,  a  northern  and  a  southern, 
but  gave  ready  access  to  the  hunting  grounds  and  afforded  easy 
20201°— Bull.  41—12 3 
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means  of  BhipmeDt  for  hides.  For  a  time  the  slaughter  raged  ahnost 
uninterruptedly,  and  in  six  years  the  southern  herd  was  almost  exter- 
minated. With  the  completion  of  the  Northern  Pacific  Railroad  in 
1881  the  fate  of  the  northern  herd  was  hastened,  and  practically  the 
last  survivors  were  destroyed  seven  years  later. 

It  is  interesting  to  note  that  a  close  season  was  first  eetahlished 
in  Idaho  in  1864,  in  Wyoming  in  1871,  followed  by  Montana  in 
1872,  Nebraska,  1875,  Colorado,  1877,  New  Mexico,  1880,  North 
and  South  Dakota,  1883.  Neither  Kansas  nor  Texas  ever  estab- 
lished any  close  season,  the  reason  for  which  is  apparent.  With  the 
building  of  the  Kansas  Pacific  and  the  Atchison,  Topeka  &  Santa 
Fe  Railroads  in  the  early  seventies,  an  important  trade  in  buffalo 
hides  and  meat  arose  at  several  points  in  southern  Kansas,  notably 
at  Dodge  City,  Leavenwortli,  and  Wichita.  From  these  centers  per- 
sistent and  concerted  attacks  were  made  on  the  southern  herd 
between  1871  and  1874;  and  so  long  as  buffalo  killing  remained 
profitable  it  was  impossible  to  secure  any  legislation  which  would 
interfere  with  the  trafUc.  With  the  disappearance  of  the  southern 
herd  about  1874  the  need  for  a  close  season  vanished.  Briefly 
stated,  not  the  sli^test  protection  was  afforded  in  the  way  of  le^s- 
lation  in  the  States  in  which  buffalo  were  most  abundant  and  m 
which,  through  its  accessibility,  the  species  was  most  quickly  exter- 
minated. 

The  enormous  flocks  of  wild  pigeons  whicli  formerly  darkened  the 
skies  in  the  States  of  the  uppier  Mississippi  Valley,  New  York,  and 
southern  New  En^and  had  already  begun  to  decrease  by  the  middle 
of  the  last  century.  The  last  great  nesting  in  New  York  occurred 
in  1868,  the  last  large  roosting  in  1S75,  and  the  last  great  nesting 
in  Michigan — probably  the  last  anywhere  on  the  continent — in  1878. 
During  the  time  of  abundance  no  serious  effort  was  made  to  protect 
the  birds.  The  first  legation  on  wild  pigeons  seems  to  have  been 
an  act  passed  in  Massachusetts  in  1848,  which,  instead  of  protecting 
the  birds,  protected  the  netters  gainst  molestation  in  carrying  on 
their  business.  In  1857  a  committee  of  tlie  State  Legislature  of  Ohio 
in  their  report  on  a  game  biU  declared: 

The  ptMenger  pigeon  needs  no  piotectian.  Wond^iully  prolific,  having  the 
vut  forests  of  the  North  as  its  breeding  groundH,  travelling  huDdreds  of  miles 
in  seaich  of  food,  it  is  here  to-day  and  elsewhere  to-morrow,  and  no  ordinary  destruc 
tion  can  lessen  them  or  be  misBed  from  the  myriads  diat  are  yearly  produced. 

The  last  wild  pigeon  in  Ohio  was  killed  March  24,  1900,  near 
Sai^nts,  Pike  County  (Dawson,  Birds  of  Ohio,  p.  427,  1903),  and 
10  years  later  the  sole  survivor  of  the  species  known  was  a  captive 
bird  in  the  gardens  of  the  Zoological  Society  of  Cincinnati. 

Wild  pigeon  nesting  and  roosting  grounds  were  first  protected  in 
New  York  in  1862  by  a  provbsion  prohibiting  p^kidb  from  disturb- 
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ing  the  birds  by  discharging  firearms  -within  a  mile  of  their  roosts. 
Similar  l^;islatioii  was  enacted  in  Michigan  in  1869  and  in  Fennsyl- 
vania  in  1878.  The  first  close  season  seems  to  have  been  provided 
in  Massachusetta  about  1870.  Thus  it  will  be  seen  that  the  birds 
were  not  fully  protected  even  during  their  breeding  season  until 
after  the  last  of  their  great  nesting  colonies  had  been  wiped  out, 
and  then  even  these  colonies  were  not  protected  in  New  York  and 
Michigan  until  10  years  before  the  practical  disappearance  of  the  bird 
as  an  abundant  species.  * 

It  is  sometimes  said  that  game  legislation  will  not  save  a  species 
from  destruction,  and  that  this  fact  is  shown  by  the  history  of  the 
buffalo  and  the  pigeon.  The  most  casual  examination  of  their 
history  will  show  that  game  legislation  played  no  part  in  the  fate 
of  these  species.  A  close  season  during  the  period  of  reproduction 
was  denied  them  until  too  late,  and  even  then  there  was  little  serious 
attempt  to  enforce  the  laws.  Such  legislation  m  existed  was  enacted 
before  the  establishment  of  sn  effective  warden  force,  and  the  efforts 
at  enforcement  met  with  scanty  support.  (See  Roney,  Am.  Field,  X, 
p.  346,  Jan.  11,1879). 
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1778.  Peims;lntnla. — <.'onstitutioiiAl  provision  that  inhabituits  of  the  SUM  "shall 
have  liberty  to  fowl  and  hunt  in  seasinable  times  on  lands  they  hold,  and  all 
other  lands  therein  not  incloeed." 
TlJtglnla.— Expiration  on  Aug.  1  of  first  dose  term  on  deer  for  4  yean.    (Hen- 
nii^'s  State.,  vol.  8,  p.  591.) 

1777.  North  Carolina.^LAW  prohibiting  hunting  at  night  by  firelight  (chap.  22). 

1778.  Hew  Hampshire.— Act  protecting  deer,  Jan.  1  to  Aug.  I,  and  requiring  towns  to 

select  two  peraonB  each  year  to  enforce  the  law.     (Laws  1776-80,  p.  135.) 

1778.  North  Caiollna. — Act  prohibiting  hunting  at  night  with  gun  and  firelight. 
Teimont. — First  game  law,  protecting  deer  from  Jan.  10  to  June  10  (p.  58). 

17S0.  Vermont. — Act  regulating  fines  and  changing  them  from  continental  currency 
to  English  currency. 

t7M.  North  Carolina. — Law  prohibiting  fire  hunting  under  penalty  of  39  lashes, 
prohibiting  slaves  from  hunting,  and  forbidding  hunting  without  permiwion 
on  posted  lands  east  of  the  Appalachian  Mountains  (cliap.  33). 

1788.  New  Tork. — Iaw  protecting  deer  (from  Dec.  1  to  Sept.  1)  and  heath  hens  (from 
Apr.  1  to  Oct.  1)  (chap.  31). 
Sonth  Carolina. — Law  prohibiting  fire  hunting  for  3  years  (No.  129S,  p.  719). 

1787.  [Tennessee].— Act  providing  for  payment  in  skins  of  salaries  of  State  officers. 
"Be  it  enacted  by  the  General  Assembly  of  the  State  of  Franklin  .  ,  .  that 
from  and  after  the  first  day  of  January  17S8,  the  salariee  of  this  Common- 
wealth be  as  follows,  to  wit:  His  Excellency,  the  Governor,  per  annum  100 
deer  skins.  His  Honor  the  Chief  Justice  600  deer  skins.  The  Secretary  to 
his  Excellency  the  Governor  500  raccoon  skins,"  etc. 

ITSi.  New  Tork. — Deer  law,  close  season  Jan.  1  to  Aug.  1;  poaicarion  of  green  skins 
prima  facie  evidence  of  guilt;  hunting  deer  with  bloodhounds  or  beagles 
(except  in  Suffolk  County)  prohibited  (chap.  82). 

17S9.  Sonth  Carolina.^lAW  prohibiting  fire  hunting,  and  prot«cting  does  from 
Mar.  1  to  Sept.  1.  Captains  of  militia  to  read  act  to  their  companies  every 
6  montha.     (No,  1463,  p.  124.) 

1790.  Qeorsia. — First  game  kw,  prohibiting  fire  hunting.    (Prince's  Digest,  p.  341.) 

1781.  New  Tork.^Law  protecting  heath  hen  inQueensand  Suffolk  Counties,  Apr,  1- 
Oct.  5;  partridge  and  quail  in  Queens,  Kings,  and  New  York,  Apr.  1  to  Oct.  5; 
and  woodcock  in  Queens,  Kings,  and  New  York,  Feb.  20  to  July  1  (chap.  9). 

1793.  Vlrslnla.^Law  prohibiting  fire  hunting  for  deer  (chap.  50,  sec  1). 

1795.  Delaware.— Law  reenacting  protiibition  of  Sunday  hunting  (first  law  was  enacted 
in  1750).     (Rev.  1829,  p.  483.) 

1797.  Vennont. — Amendment  to  the  deer  law  changing  the  cloee  season  to  Jan.  10  to 

July  I  (chap.  44),  and  protecting  muskrats  in  June,  July,  and  August  (chap. 

«). 

1798.  New  JtntJ. — Laws  prohibiting  Sunday  hunting  (p.  329),   and  providing  for 

flogging  of  slaves  found  hunting  on  Sunday  (p.  307). 
1801.  Teimont — Act  repealing  protection  of  muskrats  passed  in  1797  (p.  105). 

Virginia.— Law  protecting  deer  from  Jan.  1  to  Aug.  1.    (Shepherd's  Slats., 
vol.  2,  p.  276.) 


^dbyGciogle 


AMERICAN   GAME  PROTECTION.  21 

IKK.  HaiMCbmetta. — Law  protecting  deer  Jan.  1  t«  Aug.  1,  permitting  capture  ot 
deer  in  private  parks  ot  ialsnda  at  any  time  and  prohibiting  houndiBg  in 
Bazmtable  county.    (Laws  1780-1807,  p.  70.) 

1808.  JflaalBBippl  Teirltoir  (Inoludinx  AUlHuna).— Firat  g&me  law  prohibiting  fire 
hunting;  each  slave  discovered  fire  hunting  to  receive  39  liuhea  and  his  mas- 
ter to  pay  tlO;  captains  of  militia  to  have  law  read  at  head  o(  their  companies 
twice  every  year  (Digeet  179S-1S23,  p.  368);  and  law  prohibitii^  Sunday 
hunting:  (Clay's  Digest,  p.  592). 
TeimeflBee. — Iaw  prohibiting  Sunday  hunting  (previous  law  in  1741). 
New  York. — Law  prohibiting  setting  traps  or  sticks  or  spears  for  deer,  or  watch- 
ing for  deer  at  night  within  30  rods  of  a  highway  (chap.  97). 

1806.  Ohio. — law  prohibiting  hunting  on  Sunday  {chap.  43), 

1807.  Indiana. — Law  prohibiting  Sunday  hunting  (chap.  37). 

1808.  OeorsU.— Deciaion  in  State  v.  Campbell  (1  T.  U.  P.  Charlton,  166)  holding  that  i/ 

the  "Black  Act,"  protecting  game  parka  ot  Ei^land  (9  Geo.  I,  c.  22, 1722)  did 

not  become  part  of  common  law  of  Georgis. 
1808.  Hew   Hampahlre. — Law  authorizing  towns  of  Newmarket,    Stratham,   and 

Exeter  to  appoint  3  fish  wardens — one  of  the  firat  authOTizations  tor  wardens  ^ 
'      (Act  June  27). 
TeuieBaee.—Repeal  of  game  laws  of  1729,  173S,  1745,  1766  (chap.  94). 
1818.  Tenaoat. — Act  protecting  muskrats  between  May  25  and  Uar.  15  (chap.  105). 
1818.  New  lener-— IncorpomtioD  of  the  fowling  and  fishing  association  of  Upper 

Township,  Cape  May  County,  the  first  incorporated  association  of  the  kind  in 

the  State  (Act  Feb.  6). 
181S.  Kew  Hampshire .^law  prohibiting  killing  between  Jan.  10  and  Sept.  1  any 

deer  except  tame  deer  or  deer  kept  in  private  parks  (chap.  14). 

1817.  Indiana.— Second  law  prohibiting  hunting  on  Sunday  by  pereons  14  years  ot 

age  or  over  (chap.  57). 

1818.  MasMchnietti.— l«w  protecting  partridge  and  quail  bom  Uar.  1  to  Sept.  ], 

and  woodcock,  snipe,  lark,  and  robin  from  Mar.  1  to  July  4  (chap.  103). 

1819.  Vliilnla.— I*w  granting  privilege  of  hunting  to  owners  of  shoree  on  Atlantic 

Ocean,  Chesapeake  Bay,  and  rivers  and  creeks  thereof  (chap.  28). 

ISIO.  New  Jersey. — First  protection  for  game  birds  and  rabbits — woodcock  from  Feb. 
1  to  June  25;  moorfowl,  grouse,  partridge,  quail,  and  rabbit  from  Feb.  1  to 
Sept.  1  (p.  673). 
New  York. — Overseeoe  of  the  poor  in  towns  required  to  sue  for  penalties  under 
the  deer  law  (diap.  37). 

1881.  tUlntds. — Law  prohibiting  Sunday  hunting  (p.  4S}. 

Massaahaaetts. — Law  prohibiting  shooting  on  salt  marshes  (except  by  land- 
owners) between  Mar.  1  and  Sept.  1  (chap.  10). 
New  Hampshire. — Iaw  protecting  beaver,  mink,  muskrat,  and  otter,  May  30 
to  Nov.  1  (chap.  60). 

1S38.  Alabama. — Act  to  suppress  fire  hunting  by  incieasing  penalty  to  ffiO  (in  eSect 
Jan.  1, 1823— p.  57).    See  1803. 

188T.  New  Jtntf. — First  decision  of  supreme  court  of  State  on  the  game  law  (Chew  v. 
Thompson,  9  N.  J.Iaw,  249) involving  construction  of  Act  of  Dec.  21,  1771, 
prohibiting  trespa*  with  guns. 

IBSS.  ncHlda.— Law  prohibiting  fire  hunting  west  of  Suwanee  Bivar;  captains  of 
militia  to  have  act  read  at  head  ot  their  companies  twice  every  year  (approved 
Jan.  1,  1828,  1827-28,  p.  24);  general  prohibition  of  fire  lighting  (approved 
Nov.  22,  p.  48,  sec.  106);  slaves  prohibited  from  fire  hunting  or  usii^  firearms 
forkillinggame  without  weekly  license  from  master  or  overseer  (p.  174). 

U».  Vermont.- Act  repealing  muskrat  law  of  1S12  (No.  19).  This  repeal  was  itaelf 
i^Mttled  in  1830. 
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1S30.  Maine. — Fiist  gome  law,  protecting  mooee  and  deer  from  Inn.  1  to  Bept.  1 
(chap.  471). 
Viifiala. — Deer  law  changed  by  cloaing  month  of  August;  cloae  seiwoo,  Jan.  1  to 

Sept.  1  (chap.  46). 
Ohio.— Law  protecting  musknts  from  May  1  to  Oct.  16  (p.  9). 
ISSl.  IIa>sacliu<«tt«. — law  protecting  heath  hen  from  Mar.  I  to  Sept.  1  (chap.  69). 
1SS8.  Indian  Teiilloiy. — Fint  Federal  game  law,  and  the  oldest  one  on  the  statute 
hooka,  as  it  remained  in  force  until  the  admission  of  Oklahoma  in  1907.    This 
law  protiibited  capture  of  game  by  any  persoos  other  than  Indians,  except 
for  subsistence  in  the  Indian  country  (R.  S.,  sec.  2137). 
Vli{lnla. — First  law  protecting  wild  fowl,  by  prohibiting  night  ahootiog  on  water 
or  use  of  big  guns  for  killing  wild  fowl  for  sale  (chap.  SO). 

1538.  Conneotlont. — Towns  authorized  to  make  by-lawa  for  r^ulating  capture  of 

.birds  (chap.  30). 
VlifEliila. — Act  amending  Act  of  1S32  by  exempting  residents  shooting  wild  fowl 
for  their  own  use  from  penalties,  requiring  warmnta  for  aeizuro  of  big  guns  and 
destruction  of  such  guns  (chap.  85). 
1B34.  Vienna.— Law  further  amending  Act  of  1832  by  exempting  residents  from 
provision  requiring  warrants  for  seizure  of  big  guns  (chap.  76). 

1539.  HaaaacdLiisettB.^Law  protecting  plover,  curlew,  dough  bird,  or  chicken  bird 

from  Apr.  20  to  Sept.  1  at  night  only  (chap.  136). 

1S3B,  HaaaachnaettB. — Prohihition  of  sale  of  marsh  birds  during  cloae  season, 

1B87.  Maoaachnaetta. — Close  season  on  heath  hen  for  4  years  (chap.  170). 

Mew  7eney. — Law  authorizing  landowners  to  arrest  nonresidents  hunting  on 

their  lands  and  take  them  before  a  magistrate  (p.  460). 
New  Toik. — ProhibitioD  of  purchase  or  sale  of  quail,  partridge,  or  woodcock  in 
close  season  in  counties  of  New  York,  Kings,  Queens,  and  Westchester  (chap. 
288). 

IMS.  MewTeisey. — Laweztendingcloeeseasonsforwoodcock  to  July  S  (from  Jan.  1  to 
July  6)  and  for  partridge,  moorfowl,  grouse,  quail,  and  rabbit  to  Nov.  I  (from 
Jan.  10  to  Nov.  1)  (p.  216). 

1S89.  Delaware, — Law  prohibiting  nonresidents  from  killing  or  capturing  wildfowl  on 
the  waters  or  marshes  of  Delaware  Bay  or  Delaware  River  (chap.  210). 
Hew  ToA.— "In  1838  [1839,  chap.  173]  a  law  was  passed  in  this  State,  pro- 
hibiting the  use  of  batteries.  For  a  short  time  it  was  req>ected — but  the 
guimera  .  .  .  defiedit;atGrHtshootingwithmaBka,atthesametimethre«ten- 
ing  to  shoot  the  informer,  should  one  be  found.  They  finally  laid  aside  their 
maakB,  and  the  law  became  a  dead  letter,  and  has  since  been  repealed. " 
[Laws  1840,  chap.  77.]  (Gitaud,  Birds  of  Long  leland,  p.  295, 1844.) 
Vlisliila. — ^Law  prohibiting  use  of  skiffs  in  hunting  wildfowl  at  any  time  in 
Accomac  and  Fairfax  Counties  except  by  owners  of  marshes  bunting  thereon 
(chap.  80). 

1540.  Pennsylvania. — Noncitizens  of  State  prohibited  from  hunting  deer  in  Monroe, 

Pike,  or  Wayne  Conndoo  (No.  117,  sec.  6). 

1541.  Delawaie.— Law  of  1839  extended  to  include  all  rivers,  creeks,  and  lands 

bordering  thereon  in  the  Stat«  (chap.  303). 
Halne. — Decision  in  case  of  Peahlea  v.   Hannaford  (18  Me.,  106)  construing 

definition  of  open  Beasons. 
Pennsylranla. — Provision  prohibiting  killing  of  squirrels,  Jan,  1  to  June  10,  in 

certain  townshipe  of  Chester,  York,  Lehigh,  Delaware,  and  Montgomery 

Counties  (Act  No.  27,  sec.  2). 
Tliflnla. — Act  prohibiting  nonreeidentH  from  killing  wildfowl  in  any  countiee 

below  the  head  of  tidewater  (chap.  79). 
1S49.  Tlrxlnla. — Amendment  to  Act  of  1841,  authorizing  officers  to  seize  boats,  tackle, 

ammunition,  and  arms  used  in  illegally  hunting  wildfowl  (chap,  109). 
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1M4.  New  Totk. — Iaw  maVing  clofle  DCDOon  on  deer  Dec.  1  to  Oct.  1,  holding  owner 

of  dog  killing  deer  in  cloee  eeaaon  guilty  of  violating  the  act,  and  providii^ 

that  aay  peiBon  chasing  deer  in  cloee  seaaon  shall  be  deemed  in  poeseBion 

thereof  (chap.  IM). 
Oiganization  of  New  York  Aseociation  lor  the  Protection  of  Ciaine,  oldest  game   ' 

protective  aseociatioii  in  existence  in  the  United  States  (Forest  and  Stream, 

XXXIII,  p.  460,  Dec,  26,  1889). 
lABt  record  of  the  occurrence  of  the  wild  turkey  in  New  York  in  Sullivan, 

Rockland,  Otange,  Allegany,  and  Cattaraugus  Counties  (Eaton,  Birds  N.  Y., 

p.  380, 1910). 
IMS  (Bbotit).  Hew  Totk.— Killing  of  last  elk  in  State  in  Geneeee  Valley.    Antlers 

now  in  possession  of  Maj.  W.  A.  Wadsworth,  Geneeeo,  N.  Y.  (Grant,  R«pt. 

For.,  Fieb,  and  Game  Comm.,  1902-3,  p.  323,  pi.). 

1846.  *i»h^tH^ — Act  to  prevent  camp  hunting  in  Covington  County  (No.  257). 

Kew  Jeney. — Qeneial  revision  of  the  game  lavs  (Stat.  1847,  chap.  3). 

Rhode  Island. — First  law  protecting  game  birds  and  pndiibiting  spring  shoot- 
ing; close  season  mi  lark,  robin,  wood  duck,  and  black  duck,  Feb.  1  to  Sept.  1; 
partridge,  quail,  woodcock,  and  snipe,  Feb.  1  to  Oct.  1;  grmse  plover,  Feb.  1 
to  Aug.  li  heath  ben,  Jan.  I  to  Nov.  1;  unlawful  to  bunt  on  lands  of  another 
Feb.  1  to  Sept.  1  without  his  permission  (p.  16). 

1847.  Delaware. — First  close  season  for  upland  game  in  Newcastle  County  only. 

Rabbit,  quail,  and  pheasant,  Jan.  1  to  Oct.  15,  and  woodcock,  Jan.  1  to 
Aug.  1  (chap.  128). 
IS48.  Haiaaohnsetts.— Law  protecting  wild  pigeon  netters  by  in^Mieing  fine  of  dO 

and  damages  for  frightening  pigeons  from  nets  (chap.  65). 
M4*.  KastMhiuetta.— Close  season  for  plover,  curiew,  dou^  bird,  or  chicken  bird, 
Apr.  20  to  July  1  (chap.  246). 

Minnesota. — Sunday  hunting  prohibited  (chap.  9). 

New  Tork.— Act  (in  eSect  Jan.  1,  1S50)  autiiorizing  county  boards  of  super- 
visors to  make  ordinances  for  protection  of  fiah  and  game  (see  1867  and  1868). 

muuylTanla.— Local  act  prohibiting  hunting  deer  with  dogs  in  JefTeiMHi 
County  under  penalty  of  120,  one-half  to  informer  and  one-half  to  common- 
school  fund  of  township  (No,  403), 
18H.  Connecticnt, — Iaw  protecting  insectivorous  birds  (chap.  5). 

New  Jersey. — "Act  to  prevent  the  destruction  of  small  and  harmless  birds, " 
including  the  "small  owl"  (p.  236). 

First  attempt  to  introduce  the  English  sparrow.    Ei^t  pairs  were  imported  / 
by  Nicholas  Pike  and  others,  kept  at  Brooklyn  Institute,  New  York,  over 
winter  and  liberated  in  the  spring  of  1861,  but  did  not  thrive.    See  1862 
(Bull,  No.  1,  Biol,  Surv.,  p.  17,  1889). 
lUl.  Alabama.— Decision  in  Underwood  v.  State  (19  Ala,,  632)  baaed  on  the  camp    > 
bunting  act  of  1816 — the  first  decision  on  camp  hunting  and  one  of  the  first 
decisions  of  a  supreme  court  on  the  game  laws, 

Delaware. — First  general  game  law  on  birds  and  rabbits,  protecting  partridge, 
pheasant,  robin,  and  rabbit,  Uar,  1  to  July  1;  and  prohibiting  noncitizens 
from  hunting  on  lands  of  anotlier  without  permission  or  fowling  for  export 
(chap.  569). 

flotida, — Two  acta  regulating  camp  hunting  in  Escambia  and  Santa  Bosa 
Counties  (chaps.  416,  417). 

MUionil.— First  game  law,  applicable  to  St.  Louis  County  only,  protecting 
deer,  Jan.  1  to  Aug.  1;  pheasant  and  quail,  Mar.  1  to  Sept.  10;  woodcock, 
Feb.  I  to  July  4;  prairie  chicken  and  grouse,  Jan.  16  to  Aug.  10;  wild  turkey, 
Feb.  1  to  Sept.  1  (p.  644). 
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1851.  Tennoot. — Pint  law  prntecdsg  nangame  biida  thiougbout  tbs  yeoi'  and  prO' 
hibiting  the  destructioii  of  their  neetB  or  eggs  under, penalty  of  tl  for  each 
offense  (No.  30). 

WlBconsin. — Firat  game  lawa  pn^biting  kilting  of  deer,  F«b.  1  to  July  1  (ch^>. 
171),  and  piairie  chicken,  quail,  woodcock,  and  pheasant,  Vtb.  I  to  Aug.  1 
(chap.  S80). 
lUB.  Calllomla. — First  game  law  (applicable  to  12  countiee),  protecting  quail, 
m&Uard  duck,  and  wood  duck.  Mar.  1  to  Sept.  30;  deer,  elk,  and  antelope, 
Jan.  1  to  June  1  (chap.  61). 

JIalne. — EBt&blishineDtof  office  of  county  mooee  warden  and  prohibiting  aliens 
from  hunting  moose  or  deer  (chap.  294). 

New  Betsey. — Provision  prohibiting  huntii^  waterfowl  from  boat  or  other 
floating  device  placed  more  tban  tbree  rods  from  shore,  bank,  or  ice  line 
(chap.  18). 
I'  First  Bucceesful  attempt  to  introduce  the  Rnglinb  sparrow.  A  fund  of  (200 
was  raised,  about  100  birds  were  imported  bom  Ei^land  by  a  committee  of 
the  Brooklyn  Institute,  New  York;  60  were  liberated  at  the  Nairows  and 
the  others  in  Greenwood  Cemetery  in  the  spring  of  1S63  (Bull.  No.  1,  Biol. 
Surv.,  p.  17,  1889). 
18M.  CaUfoEUla. — -law  ahortening  the  close  seasons,  quail,  mallard  duck,  and  wood 
duck,  Uar.  20  to  Sept.  1;  deer,  elk,  and  antelope,  Har.  1  to  July  1  (diap.  137). 

minoli.—Fiist  game  law  (applicable  to  15  counties),  im>tectjng  deer,  prairie 
chicken,  quail,  woodcock,  and  wood  partridge,  Jan.  1  to  July  20  (p.  213). 

New  Jersey. — Close  season  on  deer  for  5  years  in  Bergen,  Ocean,  and  Atlantic 
Counties  (chap.  96). 
UH.  Alabama. — PHist  law  protecting  snipe,  summer  duck,  and  poult  deaux  in 
Baldwin,  WaiAiington,  and  Mobile  Counties  (No.  317).  Provisiou  prohibiting 
killing  wild  turkeys  or  catohing  them  in  pens,  traps,  or  anaree  in  cloae  season 
in  same  counties  (No.  62,  sec.  4). 

North  Carolina. — I«w  prohibiting  nonreddente  from  bunting  wildfowl  in  waters 
of  Currituck  County  (chap.  65). 

WlBconaln.— Law  shortening  season  2  weeks  (Jan.  1  to  July  15)  and  prohibiting 
trapping  of  quail,  grouse,  or  prairie  chicken  except  on  owner'e  premises. 
US6.  Arkansaa.— Law  prohibiting  Sunday  hunting  (p.  180). 

Iowa. — Sunday  hunting  prohibited  (chap.  33). 

Maryland.^Decision  in  case  of  Smith  v.  Maryland  (18  How.,  71). 

HasBaohnsetts. — Law  protecting  robins,  thnisheB,  linnets,  spairows,  bluebirds, 
bobolinks,  yellowbiids,  woodpeckers,  and  warblers  throughout  the  year,  and 
prohibiting  purchase,  sale,  or  poaseasion  of  such  birds  whether  taken  or  killed 
"in  this  Commonwealth  or  elsewhere"  (chap.  197). 
UH.  Alabama.— Law  prohibiting  hunting  or  tiapping  wild  bogs  in  IS  counties  without 
first  giving  notice  to  3  householders  nearest  place  of  bunt  (No.  203). 

Hlsslaslppl. — Act  giving  county  boards  of  police  power  to  pass  ordinances  regu- 
lating times,  places,  circumstances,  and  quantities  in  which  oysters  and  game 
may  be  taken  or  made  marketable;  sheriffs,  constablee,  town  and  city  manihals 
authorized  to  seize  with  or  without  process  any  person  who  they  see  or  have 
good  reason  to  believe  ie  violating  the  regulations  (chap.  95). 

Viifiala. — IjLw  prohibiting  killing  or  running  deer  with  dogs,  Jan.  16  to  July  IS 

(chap.  123). 

1SS7.  Indiana.— First  game  law  protecting  deer,  Jan.  1  to  Aug.  1;  wild  turicey, 

Har.  1  to  Sept.  1;  pheasant  and  quail,  Jan,  1  to  Oct.  1;  and  prairie  chicken, 

Jan.  1  to  Aug.  1;  deerinparksanddomeeticatadwild  fowl  excepted  (chap.  31). 

Iowa.— First  game  law  protecting  deer,  elk,  wild  turkey,  piairie  chicken,  grouse, 
and  quail,  Feb.  1  to  July  15  (chap.  164). 
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18S7.  loalsUma. — First  game  law  prohibiting  shooting  wild  ducks,  anipe,  or  water 

hens  on  any  prairie,  lake,  lagoon,  or  bayou  belonging  to  the  8tat«  in  the  Parish 

of  St.  Bernard  (No.  100). 
New  Toik. — General  law  protecting  deer,  Jan.  1  Ui  Aug.  1  {chap.  287). 
Olilo. — Mrat  game  law  protecting  deer,  rabbit,  dove,  flicker,  wild  turkey,  quail, 

ruffed  grouse,  prairie  chicken,  and  woodcock,  Feb.  1  to  Sept.  15;  wild  duck 

and  gooee,  May  I  to  Sept.  15;  and  certain  nongame  birds  tfaroi^hout  the  year 

(p.  107). 
VTatblngtim. — Successful  introduction  of  (he  California  Valley  quail  (Lopkortyx 

eoif/bmica  caUfomica)  near  Olympia.    Two  lota  of  birds  were  imported  by 

Gov.  Charles  H.  Maeon  and  H.  A.  Goldsborough  from  San  Francisco,  Cal., 

and  liberated  in  the  spring.    The  Goldsborough  flock  comprised  5  males  and 

A  females,  and  by  the  following  winter  had  increnaed  to  nearly  100  birds. 

(Suckley,  Pac.  R.  R.  RepU.,  XII,  pt.  II,  p.  226,  1860.) 
UM.  nUitols. — 1858  or  1859,  establishment  of  deer  park  of  40  acres  near  Ottawa  by  ^^ 

JudgeJ.  D.  Caton;  SOacreeaddedin  ISeiaad80inl867,  makingatotalof200. 
Maine.— First  protection  for  birde— lark,  robin,  partridge,  woodpecker,  and 

spaiTow,  Mar.  1  to  July  1  (chap.  11). 
Minnesota.— First  game  law,  protecting  deer  and  elk,  Feb.  1  to  Sept.  1;  grouse, 

pnurie  chicken,  partridge,  and  quail,  Feb.  15  to  July  15  (chap.  10). 
IMS.  Delamre. — Law  protecting  rail  and  reedbird,  July  1  to  Sept.  5;  publication 

required  in  3  State  newspapeis  4  weeks  before  opening  of  season  (chap.  531). 
norida. — Law  prohibiting  hunting  on  Sunday  (chap.  1007). 
QcoiEla. — Close  season  for  deer  in  Screven  County,  Dec.  19,  1859,  to  Sept.  1, 

1862  (Act  December  19). 
MiolUtan. — Firatgamelaw,  protecting  deer,  Jan.  1  to  Aug.  1;   turkey,  Feb.  Ito 

Sept.  1;  woodcock,  Mar.  1  to  July  14  (7);  ruffed  grouse,  Feb.  1  to  Oct.  1; 

prairie  chicken,  mallard,  and  teal,  Feb.  1  to  Oct.  15;  quail,  Jan.  1  to  Sept.  1 

{No.  178). 
Hew  Toik.— First  general  law  for  gome  birds  after  local  act  of  1840.    Repealed 

all  inconsistent  acts  (chap.  611). 
New  Jersey. — Act  prohibiting  shooting  ducks,  geese,  or  brant  at  night  on  Same- 

gat  Bay  or  Manaaquan  River  (chap.  223). 
Fenns^Tanla. — Close  season  for  rail  and  recdbird,  June  1  to  Sept.  1  {No.  634). 
1S60.  Nebraska. — First  game  law,  protecting  deer,  elk,  prairie  chicken,  grouse, 

woodcock,  Mar.  1  to  July  15;  wild  turkey  and  quail,  Feb.  1  to  Sept.  1  (p.  49). 
New  York.— Provision  protecting  wood,  black,  and  teal  duck,  Feb.  1  to  Aug.  1, 

thereby  prohibiting  spring  shooting  (chapa.  186,  3S4). 
Bhode  Island.^Act  prohibiting  use  of  ferreta  or  weasels  in  huntii^  hares  or 

rabbits  (chap.  334). 
Texas.— First  game  law  (local),  protecting  quail  on  Galveston  Island  for  2  years 

and  thereafter  Mai.  1  to  Sept.  1  (chap.  72). 
1861.  Kansas.- First  game  law  (applicable  only  to  Leavenworth  County  except  -^ 

eastern  township),  protecting  quail,  partridge,  and  prairie  chicken,  Apr.  1  to 

Nov,  1  (chap.  18);  first  general  law,  protecting  deer,  quail,  prairie  chicken, 

partridge,  and  wild  tivkey,  Apr.  I  to  Sept.  1.    On  petition  of  20  freeholders  of 

the  county,  county  commissioners  may  proclaim  the  act  inoperative  in  such 

county  for  1  year  (chap.  39). 
Eentaoky.— First  game  laws:  (l)localbw  protecting  bluebird, swallow,  "marten," 

robin,  wren,  "or  other  bird  smaller  than  a  quail,"  except  hawk,  snipe,  or 

plover,  in  Campbell,  Kenton,  Pendleton,  and  Mason  Counties  (chap.  36,  app. 

Sept.  20);  (2)  general  law  prohibiting  killing  above-mentioned  birds  and  also 

sparrow,  mockingbird,  thrush,  redbird,  and  screech  owl  on  public  highway 

or  lands  of  another;  providing  close  seasons  for  quail,  partridge,  pheasant, 
20201°— Bull.  41-12 4 
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meadawkrk,  woodcock,  snipe,  plover,  Apr.  1  to  Sept.  1;  gwoe  And  duck, 
iUty  I  to  Sept.  IG;  excepting  birds  of  prey  aikd  others  Hamnping  crope,  pro- 
tecting neets  and  eggs  and  protecting  female  dew,  Har.  1  to  Aug.  1  (chap.  309, 
Bpp.  Dec.  21). 
uei.  Nevada.— First  guae  law,  protecting  deer,  elk,  antelc^,  mount^n  sheep,  and 
moimtain  goat,  Jan.  1  to  July  1;  grouse,  sage, hen,  prairie  chicken,  partridge, 
pheasant,  woodcock,  wild  duck,  goose,  bnmt,  ewwi,  sandhill  crane,  plover, 
snipe,  curlew,  robin,  dove,  lark,  yellow  hammer,  and  bittern,  Apr.  1  to  Sept.  1; 
and  certain  nongame  birds  at  any  time  (chap.  14). 

Hew  Toik.— Killing  of  last  mooee  in  the  Adirondacks,  a  cow  on  the  South  Inlet 
of  Saquette  Lake  in  July,  a  young  bull  on  Marion  River  in  August,  and  a  cow 
in  the  autumn  on  East  Inlet  of  Baquette  Lake.  (Madison  Graot,  7th  Kept. 
For.  Fish,  and  Oame  Comm.,  p.  235, 1902.) 
IMS.  Kew  Tod:.— First  law  prohibiting  sale  of  quail,  ruffed  grouse,  and  woodcock  in 
cloee  season  throughout  the  State  (sec.  8);  close  season  of  6  years  fcr  deer 
on  Long  Island;  fawn  in  spotted  coat  protected  throughout  State;  killing 
wild  pigeons  on  nesting  ground,  breaking  up  neeta,  or  shooting  within  1  mile 
of  nesting  grounds  prohibited  (sec.  5] ;  protection  of  nongame  birds,  including 
eagle  and  fish  hawk,  with  exception  in  favor  of  persona  collecting  for  scientific 
purposee  (sec.  6);  pinnated  grouse  prttocted  tor  10  years;  unlawful  to  treepaee 
on  lands  surrounding  a  dwelling  house  to  shoot  (sec.  20,  chap.  474). 
ISn.  Kalne. — Close  seasons  for  quail.  Mar.  1  to  Sept.  1,  and  woodcock,  Mar.  1  to  July 
4;  purchase  ot  sale  of  native  or  imported  birds  prohibited  in  cloee  seastm 
(chap.  166). 
^  ISM.  Idaho.— First  game  law,  protecting  bu&alo,  deer,  elk,  antelope,  roouut«iin  sheep, 
and  -mountain  goat  during  a  uniform  season,  Feb.  1  to  July  1  (p.  598). 

Hlnnesota. — Provision  rnnlHng  it  unlawful  to  enter  upon  growing  crope  with 
gun  or  dog  without  permission  of  the  owner  (chap.  60). 
[/  New  York. — First  license  law  in  the  United  States,  a  local  law  for  Suffolk  County, 
to  go  into  effect  in  1867.    This  law  required  910  pwmits  issued  by  justice  of 
the  peace  to  shoot  deer.     (Never  actually  in  force.)     (Chap.  426.) 
18U.  Conneoticnt.— Law  prohibiting  use  of  ferrets  in  hunting  rabbits  (chap.  16). 

nfiriiipn — Law  prohibiting  use  of  punt  or  swivel  guns  and  providing  fint 
protection  for  "any  small  bird  not  known  as  a  game  bird,"  except  blackbirds 
{No.  278). 
t  New  York. — Organization  of  State  Fish,  Game,  and  Forest  League, 

Washington. — First  game  law,  prohibiting  wanton  destruction  of  game  and  kill- 
ing deer  or  elk  for  sale,  Feb.  1  to  July  1;  pheasants,  partridges,  or  grouse, 
Apr.  1  to  Aug.  1,  except  Snohomish  and  Kitsap  Countiee,  andlndianshunting 
on  reservations  (p.  37). 

Publication  of  "  Digest  of  Bird  and  Giame  Laws  "  of  19  states,  by  J.  R.  Dodge 
(Rept.  Dept.  Agriculture  for  1864,  pp.  442-446). 
lUC.  Florida. — Hunting  permission  law,  prohibiting  hunting  on  inclosed  lands  of 
another  without  permission  (chap.  1466,  sec.  19). 

New  yer«er.— Close  term  on  pnurie  fowl  for  6  yean. 

Pemuylvaola .-Provision  protecting  all  squirrels,  Jan.  1  to  Aug.  15,  in  Chester 
and  10  other  coimtiee  (Act  Apr.  11,  sec.  2). 
1867.  Colorado. — Pint  game  law,  protecting  elk,  dew,  antelope,  mountain  dieep,  and 
wild  tuAey  during  a  uniform  season,  Jan.  15  to  Aug.  15,  and  establishing  a 
close  season  for  2  years  on  pheasant,  quail,  and  prairie  chicken  (p.  68). 

Indiana.— Provisions  prohibiting  nettii^  o(  quail  and  pndiie  chicken  at  any 
time  (chap.  58.  sees.  2  and  3). 
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1B67.  Hew  York. — Act  to  conaolidate  the  acta  relating  to  gune — protecting  fawiu 
(sec.  2) ;  prohibiting  diachuge  of  firearmH  within  a  quarter  of  a  mite  ol  nesting 
grounds  or  deatruction  of  nests  of  wild  pigeons  (sec.  3};  protecting  eagle  and 
firfihawk(Bec.  6);  protecting  pinnated  grouse  for  10  yean  (sec.  7);  permitting 
poflBeRoon  of  quail,  ruffed  grouse,  etc.,  for  keeping  alive  through  the  winter 
(sec.  8);  and  providing  fine  of  110  tor  entering  to  shoot  on  any  grounds  sur- 
rounding a  dwelling  house  (chap.  698);  Uw  providing  that  proof  of  killing 
gtune  outside  the  State  is  a  valid  defense  for  poseeaion  or  mle  in  close  season. 

Wlsoonsin. — Provision  requiring  game  law  to  be  published  during  the  first 
week  in  April  each  year  in  some  newspaper  at  the  county  seat  of  each  county 
and  makii^  it  the  duty  of  county  treasurer  to  cause  such  publication  to  be 
made  (chap.  78,  sec.  8). 
Un.  Hew  York. — I«st  great  pigeon  nesting  in  New  York.  "Millions  of  birds  occu- 
pied the  timber  along  Bells  run  [in  a  tract  about  14  miles  long],  near  Ceres, 
All^^anyCounty.oDthePenneylvaaialine. "  (Eaton, BirdsNew York, p. 382, 
1910.) 

West  Virginia.— First  game  law,  pR>t«cting  deer  Jan.  IS  to  July  IS,  and  prohibit- 
ing ninning  deer  with  dogs  unless  deer  be  wounded  (chap.  186).  (See  Vii^ 
ginia,  1866.) 

Publication  ot  Fur,  Fin,  and  Feather,  by  Charles  Suydam,  the  first  com- 
plete compilation  of  the  game  laws  of  the  United  States  and  Canada, 
un.  lOohlgan. — Uniform  open  season  for  all  game,  Sept.  1  to  Jan.  1.    (No.  124). 
Prohibition  ot  use  ot  firearms  to  destroy  wild  pigeons  within  half  a  mile  of 
nesting  or  roosting  grounds  (No.  124,  sec.  9). 

Himiesota.— "Act  to  prohibit  the  setting  of  trap  or  spring  guns"  (chap.  89). 

Hew  Jtntj. — Cloee  term  tor  3  yews  on  ruffed  grouse  (chap.  422) . 

Mew  Tori:.— Hunting  deer  with  dogs  prohibited,  close  season  on  deer  and  mooee 
for  5  years  in  Kings,  Queens,  and  Sufiolk  Counties  (sec.  1);  swivel  or  punt 
guns  prohibited '  (sec.  4);  duty  of  sheriffs,  constables,  and  other  police  officen 
to  enforce  the  act  (sec.  5);  prairie  fowl  protected  10  years  (sec.  7);  sailing  for 
wildfowl  or  shooting  them  from  any  vessel  propelled  by  sail  or  steam  pro- 
hibited in  Kings,  Queens,  and  Suffolk  Counties  (sec.  12);  prohibiting  hunting 
onpoetedlandsandprovidii^r^ulationBforposting(secs.  13andl4);  exemp- 
tion in  favor  of  persons  proving  that  game  in  posaeesion  in  close  season  was 
imported  from  abroad,  killed  in  open  season,  or  killed  outside  the  Slate; 
quail,  grouse,  prairie  chicken,  and  venison  after  Mar.  1  excepted  (sec.  25). 
(Chap.  909.) 

Hortli  Carolina.— Act  prohibiting  firehnnting  waterfowl  in  Carteret,  Craven, 
Hyde,  Currituck,  Tj^rell,  and  Onslow  Counties. 

FeansylTBula  .-Provision  prohibiting  baiting,  building  blinds,  trapping,  or 
snaring  wild  turkey,  ruffed  grouse,  quail,  or  woodcock,  but  permitting  trap- 
ping of  quail  Nov.  15  to  Jan,  1  "for  the  sole  purpose  of  preserving  them  alive 
over  the  winter"  (Act  No.  60,  sec.  8). 

West  Virginia.- "Act  to  prevent  the  destzuction  of  smaU  game,"  prohibiting 
the  killing  of  pheannte,  ducks,  partrii^ee,  or  rabbits  from  Feb.  14  to  Sept.  15, 
making  it  unlawful  to  "kill  or  destroy  any  other  birds  except  crows,  ravens, 
eagles,  hawks,  owls,  jaybirds,  woodpecker,  and  blackbirds,"  or  to  catch  rab- 
bits with  ferrets  or  snares  at  any  season  (chap.  96).  The  first  law  in  the 
United  States  coverii^  all  noi^;ame  birds. 

1  Un  of  bl|  gnna  prohibited  In  ISM  (obap.  S13,  sao.  1). 
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ises.  Wromiac-— FHrBtgame  law,  prohibiting  offering  forsaleelk,  deer,  antelope,  and 
mountain  sheep,  Feb.  1  to  Aug.  16;  pheMant,  quail,  prairie  chicken,  and 
sage  hea,  Feb.  1  to  Aug.  15  (chap.  12). 
WTO.  Ualnc— CIoBe  Beaaon  for  deer,  moose,  and  caribou  Feb.  1  to  Oct.  1,  first  protec- 
tion for  caribou  (chap.  134).  Protection  of  nongame  birds,  larka,  robins, 
BwallowB,  and  eparTOWa;  and  also  partridgee,  grouse,  quail,  woodcock,  and 
■nipe,  Feb.  ItoSept.l  (chap.  166 — compare  1S63). 

ICafsachiisettB. — First  law  prohibiting  spring  shooting  of  rail,  enipe,  plover, 
orshorebirds,  Apr.  1  toJul}'16;  and  wood  duck,  black  duck,  and  teal,  Mar.  1 
to  Sept.  1;  providing  open  season  for  wild  pigeons  in  September,  October, 
and  November;  protecting  deer  for  2  years,  heath  hen  tor  6  yean;  providing 
for  permits  for  collecting  birds  for  scientific  purpoeee  (chap.  304). 

IContana. — First  game  law,  protecting  grouse,  prairie  chicken,  pheasant,  and 
fool  hen.  Mar.  1  to  Au^.  15,  and  making  a  close  season  for  three  years  for  part- 
ridge and  quful  (186^70,  p.  65). 

North  Catollna.— Iaw  prohibiting  use  of  any  gun  other  than  one  fired  from  the 
shoulder  on  the  waters  of  Currituck  County,  or  use  of  any  blinds  or  bat- 
teries in  the  water  away  from  the  marshes  or  shores.  (Chap.  42.  Ratified 
Feb.  14.)    Repealed  Dec.,  1870. 

Pennarlvaota. —Three-year  close  season  tor  quail  in  Berks  County  (No.  407), 

TenneB  see  .—Constitutional  provision  authorising  local  gamo  legislation  tor 
"particular  counties  or  gec^raphical  districta  designated  by  the  General 
Assembly"  (Art.  XI,  sec.  13). 
1871.  First  bill  introduced  in  Congress  to  protect  buSalo. 

Alabama. — Uniform  open  season  for  all  game,  Sept.  1  to  Har.  1  in  Mobile  County 
(Acts  1871-72,  No.  168). 

HasaadLnsetts. — Repeal  of  anti-spHng-shooting  provisions  on  sborobirds  (see 
1870). 

Wimesota. — General  game  law  containing  provisions  prohibiting  export  of 
game  for  sale  or  traffic  (sec.  12)  and  for  publi^iing  the  gtune  law  annually 
during  the  first  week  in  April  in  some  newspaper  at  the  county  seat  of  each 

.    county  (chap.  33). 

Hlssisalppi.— Provision  granting  boards  of  county  supervisors  power  to  regulate 
protection  of  game  (Code,  chap.  30,  sec.  1889). 
^  Hew  Tork.— Codification  of  the  game  laws  1S59-71.     (Sec.  22  authorized  county 
boards  of  supervisors  to  pass  ordinances  for  the  protection  of  birds,  fish.  Or 
game  other  than  those  mentioned  in  the  act.)    Compare  1840. 

-  V   Creation  of  the  office  of  game  constable.    Election  held  in  each  town  for 
officer  to  servo  for  one  year,  comi>ensation  fees  of  constable  and  half  the  finee 
(chap.  721). 
'■     Ohio. — Oi^nization  of  the  State  Society  tor  the  Protection  of  Game  and  Fish 
(afterwards  Cuvier  Club,  see  1874). 

PennsTlvanla. — Incorporation  of  the  Blooming  Grove  Park  Association  (p.  441) 
and  establishment  of  its  game  preserve. 

Utali.—Introduction  of  bobwhite  quail  in  Great  Salt  l4kke  Valley  (Allen  in 
Bendire's  Hist.  N.  Am.  Birds,  II,  p.  2,  1892). 

Tyomlng. — Law  prohibiting  waste  of  game  (p.  113). 
1B78.  Confreas.— Introduction  of  the  Cole  resolution  in  the  Senate  "that  the  Com- 
mittee on  Territories  be  directed  to  inquire  into  the  expediency  of  enacting 
a  law  for  the  protection  of  the  buffalo,  elk,  antelope,  and  other  animals." 
Establi^ment  of  the  Yellowstone  National  Park,  Wyoming  (17  Stat.,  32). 

Colorado.— Law  prohibiting  wast«  of  game  (p.  134,  sec.  6). 
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1B7S.  UaiWuid.—Iaw  lor  proUtction  of  wildfowl  on  the  SuBquehanna  Flata— open 
aemaoa  Nov.  1  to  Mar.  31;  ahooting  days,  MondayB,  WednwdayH,  and  Fridays 
from  one  hour  before  sunriae  to  half  an  hour  after  aunaet ;  night  shooting,  b^ 
gtin^i  <v  ahooting  from  boats  within  half  mile  of  shore  prohibited;  licenaeo 
required  t(x  sink  boxes  and  sneak  boats,  etc. ;  board  of  ducking  police  from 
Cecil  and  Harfwd  Counties  provided  (chap.  64), 

Law  permitting  citizens  of  Dorchester  County  to  extend  to  their  guests  the 
privil^es  of  shooting  wildfowl  on  Choptank  Biver  on  Tueedays,  Thursdays, 
and  Saturdays  (chap.  442). 

Nebnaka, — Constitutional  provision  prohibiting  the  enactment  of  local  lavs 
for  the  protection  of  game  and  fiah  (aec.  &42). 

Oi^;an. — Fitst  game  law,  protecting  deer,  elk,  and  moose,  Feb.  1  to  July  1; 
swan,  mallard,  wood  duck,  widgeon,  sprig,  teal,  spoonbill,  and  black  duck 
Apr.  1  to  Aug.  1;  grouse,  pheasant,  and  sage  hen,  Apr.  1  to  Juite  IS;  piairie 
chicken.  Mar.  1  to  July  1;  quail,  Apr.  1  to  July  1;  and  permitting  farmers  to 
kill  ducks  and  geeee  if  necesnry  to  protect  crops  (p.  25), 

Bonth  Carolina. — Provision  protecting  insectivorous  birds  and  turkey  buzzard 
(No.  121,  sec.  5). 

Utah. — First  game  laws,  protecting  quail  and  imported  birds  for  five  years 
(chap.  11);  close  season  for  deer,  elk,  anteloxie,  and  mountain  sheep,  Jan.  1  to 
Bept.  1  (chap.  24). 
IITS.  Indiana.— First  law  protecting  nongame  birds  (chap.  65,  sec.  2). 

New  Hampahlre. — Decision  of  the  supreme  court  in  Aldrich  v.  Wright  (53 
N.  H.,  398). 

New  Jeraey. — Incorporation  of  the  West  Jersey  Protective  Association  and  the 
requirement  of  nonreaident  licensee  for  hunting  in  Atlantic,  Camden,  Cape 
May,  Cumberland,  Gloucester,  and  Salem  Counties  (chap.  470). 

Hew  Todc.—PublicBtion  of  the  game  laws  in  pamphlet  form— apparently  the 
first  publication  of  the  kind. 

Eatabliahment  of  Forest  and  Stream  and  first  publication  of  a  compantive  table    '^ 
of  close  seasons  for  game. 
UTI.  ConcresB. — Passage  of  a  bill  to  prevent  useless  alau^ter  of  buffalo  within  the 
Territories  of  the  United  Slstes.    (The  bill  failed  to  receive  the  signature  of 
President  Grant  before  adjoumnient.) 

Iowa.— Restriction  on  the  shipment  of  game  birds  (12  per  day  if  not  for  sale- 
chap.  69). 

UassBchiuctts. — Organization  <^  fish  and  gtune  protective  association. 

New  Jersey. — Revision  and  codification  of  the  game  law;  act  of  32  sections, 
including  first  close  season  on  gray  squirrel,  Jan.  1  to  July  1,  and  close  terms 
for  six  yeeie  on  wild  turkey  and  prairie  chicken  (chap.  624). 

"Act  to  incorporato  the  Central  Association  for  the  propagation  and  pro- 
tection of  game"  in  Somerset,  Mercer,  and  Middlesex  Counties,  conferring 
on  members  all  powers  of  constables  and  authorizing  all  membera  to  arrest 
without  process  violators  of  the  game  laws  (chap.  211). 

Ohio. — Orgaikization  of  the  Cuvier  Club,  fiHTuerly  the  Ohio  State  Society  for  the  / 
Protection  of  Game  and  Fish.    (See  1871.) 

Or^^n. — law  protecting  deer,  moose,  elk,  antelope,  and  mountain  dieep, 
Feb.  1  to  Sept.  1;  changing  seasons  for  grouse,  prairie  chicken,  a^^  hen, 
and  quail,  and  prohibiting  killing  deer  or  elk  solely  for  hides,  horns,  or  hams 
(p.  6). 

Bkode  Island. — Provision  requiring  town  and  city  councils  to  appoint  a  special 
constable  annually  to  enfwce  the  game  law  (chap.  391,  sees.  7-8). 

Establishment  ol  Field  and  Stream,  later  changed  to  Uie  Field,  the  Chicago  -' 
Field,  and  still  later  the  American  Field. 
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IBTS,  Aikaans. — Fint  game  Uwa,  imposing  a  tlO  tax  on  nooreaidnit  tnppen, 
hunten,  and  fishenoen  (p.  160,  and  &dj.  Ben.,  p.  176). 

Florida. — First  noDiesideat  license  law,  requiring  n  fee  of  (26  for  hunting  iueticb 
county  (chap.  2055). 

Idalio. — Introduction  of  bobwfaite  quail.  A  lew  pair  were  turned  out  near 
Boise  City  and  by  1878  had  become  abundant  between  that  point  and  Snake 
River.  By  1S82  they  had  spread  to  the  west  side  of  Snake  River,  60  miles 
from  where  they  were  fint  liberated  (Bendire'a  Life  Hist.  N.  Am.  Birds,  I, 
p.  2, 1892). 

ITew  ToA. — Decision  in  case  of  Fhelpe  v.  Racay  (60  N.  Y.,  10),  ""*"*°'"'"g  the 
right  of  the  State  to  legislate  concerning  imparted  game. 

lASt  great  pigeon  roost  in  New  York  at  Coopers,  Steuben  County  (Foraet  and 
Stream,  IV,  p.  204, 1S75). 

Hotth  I>alcola. — First  game  law,  protecting  quail,  prairie  chicken,  and  grouse. 
Mar.  1  to  Aug.  1  (chs^.  49). 

South  Dakota.— Fint  game  Uw  (same  as  North  Dakota). 

Weft  Tlrglnla. — Provisions  pndiibiting  shooting  on  land  of  another  within  gun- 
shot of  an  occupied  dwelling,  and  shooting  ducks,  geese,  and  brant,  Feb.  1  to 
Sept.  1  (chap.  117). 
1BT6.  Kanaai.^CeuMal  law  containing  first  protection  of  Oalifwnia  'quail  and  non- 
game  birda,  including  turkey  buzzard,  laric,  swallow,  kingbird,  and  "other 
upland  insectivorous  birds,"  their  nests  and  eggs  (sec.  3);  and  prohibiting 
shipment  (sec.  S)  of  protected  animals  or  birds  out  of  State  (chap.  82).  The 
export  provision  was  declared  unconstitutional  the  following  year  (see  State  o. 
Saunders,  1877). 

MlBBonrt. — Decision  in  case  of  State  v.  Bandolph  (1  Mo.  App.,  16)  involving  the 
sale  of  imported  game  (the  aecond  decision  of  the  kind). 
1877.  Tlorida.— Flume-bird  law  prohibiting  wanton  destruction  of  neete,  eggs,  and 
young  of  sea  birds  and  birds  of  plume  (chap.  3043), 

nUnoU. — "Act  declaring  certain  »n-ini»iM  and  birds  Ferae  Naturae,  to  be  per- 
sonal property"  [when  raised  in  domestication  or  kept  in  inclosuree  and 
reduced  to  poeseesioD]  (p.  fl). 

Kansas.— Decision  in  case  of  State  i>.  Saunders  (19  Kans.,  127),  eipmt.  Com- 
pare Phelps  V.  Racey,  New  York,  1875. 

Hissonrl. — Law  prohibiting  nonresidente  from  hunting  game  tar  mle  or  export 
(p.  333). 

nrglnla.— Decision  of  the  Supreme  Court  of  the  United  States  in  UcCready 
V.Virginia  (94  U.S.,  395). 
t'UTB.'Calitoinla. — Jurisdiction  of  boards  of  fifb  commissioners  extended  to  game. 

Dlatrlct  of  Colombia. — First  general  game  law,  prohibiting  killing,  possession, 
or  exposure  for  sale  of  quail,  Feb.  1  to  Nov.  1;  ruSed  grouse,  Feb.  1  to  Aug. 
1;  woodcock,  Feb.  1  to  July  1;  prairie  chicken,  Feb.  1  to  Sept.  1;  snipe  or 
plover.  May  1  to  Sept.  1;  duck,  goose,  or  brant,  Apr.  1  to  Sept.  1;  rail  or 
ortolan,  Feb.  1  to  &ept.  1;  venison,  Jan.  1  to  Aug.  16;  protecting  the  turkey 
buzzard  and  insectivorous  birds  throughout  the  year;  prohibiting  robbing  of 

'    nests,  trapping,  or  trespaasuig;  provision  for  posting  lands  (20  Stat.,  134). 

\  -  Iowa.— First  bag-limit  law  in  the  United  States  (25  prairie  chickens,  snipe, 

woodcock,  quail,  and  niSed  grouse  per  day),  export  prohibited  (chap.  156). 

Halne.— Close  term  for  moose  for  two  years  (chap.  60). 
/  Hew  HampiUie. — Establishment  of  board  of  fish  and  game  commissionera. 

Pennajtvanla. — General  revision  of  the  game  law,  including  (sec.  15)  provi- 
sions prohibiting  killing  ot  disturbing  wild  pigeons  on  neetuig  grounds, 
discharging  firearms  within  quarter  of  a  mile  of  such  grounds,  ta  killing 
pigeons  on  their  roosting  grounds,  and  requiring  a  t50  license  (issued  by 
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the  county  treasurer)  from  noureaideiite  trapping  or  nettuig  pigeona  (Act 
June  3). 
U7t.  Delawan. — Game  protective  aaodation  incorpoiated  and  nonreeideDtB  pro- 
hibited from  hunting  in  the  State  without  securing  a  certificate  of  membec- 
ahip  (chap.  111). 
Mm3u>. — Provision  protoctitig  wgles  and  th«ir  neota  and  eggs  at  all  times  (p.  39, 

BBC.  2). 

Indiuia. — Protection  of  woodcoclc  and  duck;  hounding  prohibited;  export 
prohibited  (chap.  122). 

HioUfBM.^Act  to  prevent  the  killing  of  elk  foe  10  yean  (No.  233). 

XiasoniL — Noniesidents  prohibited  from  bunting  in  the  State  (R.  S.,  sec. 
1618). 

Hew  Jer«ey.— "Act  to  auth«Hze  the  faniatioa  of  aaHociations  and  aocieties  f<r 
the  more  effectual  protection  of  gome  and  game  fiah"  (chap.  87);  compre- 
hensive law  for  wild-fowl  shooting  on  Bamegat  Bay,  prohibiting  shooting 
between  Bunset  and  sunrise,  sailing  for  birds,  or  shooting  from  boats  pro- 
pelled by  steam  or  nil,  or  from  any  boats  or  structurea  anchored  in  the  bay; 
rest  days  established  for  ahooting  in  Mosquito  Cove  (chap.  lOB). 

Tiiflnia. — "Act  to  protect  husEoids" — turkey  buzzards  and  black  buzzards 
(Aca  1878-79,  chap.  72). 

Importation  of  large  numbers  of  European  quail.    Nearly  3,000  distributed  in 

New  England  and  the  Middle  SUtes  (Forest  and  Stream,  XII,  p.  371,  1879). 

1810.  Conneotioitt.— Act  eetabliahing  reat  daya  on  Tueadaya  and  Fridays  between 

Oct.  20  and  Apr.  20  for  ahooting  on  certain  parts  of  the  Housatonic  River 

Maine  .^'urisdiction  of  commissioners  of  inland  fisheries  extended  te  game 

(chap.  208). 
HasBochiiselts. — J)ecision  in  case  of  Comm.  v.  Hall  (128  Mass.,  410). 
Hew  Kexioo. — First  gome  law  with  uniform  close  season  for  all  game,  deer, 

elk,  buffalo,  antelope,  dieep,  turkey,  grouse,  and  quail.  May  1  to  Sept.  1 

(chap.  25). 
Publication    of    Hallock's    bibliography    for    Sportsmen  (in    Sportsmen's 

Gazetteer). 
lUI.  Arizona.— Establishment  of  board  of  three  fiah  c(»uiniaaionerB  (No.  66). 

Illinois. — Deciaion  in  case  of  Magner  v.  People  (97  lU.,  320),  involving  the 

right  of^e  State  to  legislate  concerning  imported  game.    First  deciaioii 

of  the  kind  in  the  State  and  the  first  enunciation  of  the  principle  that  the 

game  belongs  to  the  State. 
Oregon. — First  importation  of  ring-necked  pheasants,  12  males  and  3  tonales, 

liberated  12  milea  below  Portland. 
ISSS.  If  aasachnsetts.— "  Act  for  the  better  protection  of  dea,"  making  it  unlawful 

te  hunt  deer  except  on  Tuesdays,  Wednesdays,  ThursdAye,  aud  Fridays  in 

November  (chap.  199). 
Or^oa. — Close  season  on  ring-necked  pheasant  for  5  years  (p.  61). 
looming. — Uniform  open  season  for  all  big  game  in  month  of  October  and 

prohibition  of  killing  more  than  can  be  used  for  food  (chap.  49). 
XlflS.  CalUomla. — Law  protecting  at  all  times  elk,  antelope,  mountain  aheep,  female 

deer,  and  spotted  fiiwn,  prohibiting  possenon,  sale,  or  transpt^tation  of 

deer  from  which  evidence  of  sex  has  been  removed,  and  prohibiting  hunting 

of  i^nimnla  unlesa  caTcaa  is  used  by  hunter  or  sold  for  food  (chap.  43). 
Conneotloat. — Appointment  by  selectmen  of  each  town  of  two  or  more  game 

wardens  for  two  years,  at  mme  compensation  as  that  of  grand  jurors  (chap. 
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1S83.  OeotgU.— Act  to  prevent  the  discharge  of  firwinna  on  public  hi^ways,  or 
within  50  yards  thereof,  between  dark  and  daylight  (No.  378). 

Haloe.—FiiBt  limit  law  on  big  game,  1  moose,  2  caribou,  3  deer  a  seaeon  (chap. 
186). 

PemujlTanla. — Act  prohibiting  killing  web-footed  wildfowl  except  on  Mon- 
days, Wednesdays,  and  Fridays,  Sept.  1  to  Jan.  1  (Art  Uay  IT).  Repealed 
1886.  Act  removing  protection  from  the  English  ^tairow  (Act  Juno  4). 
18U.  Appointment  of  the  American  Ornithologists'  Union  committee  on  protertion 
of  North  American  birds  (Auk,  1,  p.  37e,  1884;  Bird-Lore,  VII,  p.  46,  1905). 
1S8S.  Delaware. — First  protection  for  waterfowl  and  first  close  terms  for  ruSed  grouse 
and  jack  rabbit  (chap.  607). 

Hew  Jerser.^Prebibiting  killing,  poeaesaion,  or  ei{>osing  for  sale  of  certain 
nongame  birda,  including  snowbird,  tern,  gull,  "or  any  insectivorous  or 
song  bird,  not  generally  known  as  a  game  bird  "  (aec.  1),  or  killing,  buying, 
or  selling  said  birds,  "or  any  heron,  crane,  flah  hawk,  fcingfiahur,  yellow- 
hammer  or  blue  jay, "  for  the  purpose  of  preserving  or  stuffing  the  same  as 
an  article  of  ornament  or  apparel  (aec.  3);  excepting  the  English  spanow 
from  protection  (chap.  207). 
ISB6.  Congress. — Provision  forbidding  l^;idaturea  of  the  Territories  to  paaa  local 
laws  tor  the  protection  of  game  or  fish  (24  Stat.,  170). 

Kansas. — Law  prohibiting  hunting  on  traveled  or  public  roads;  and  sale  cd 
protected  birds  except  by  hunter  to  direct  consumer  (chap.  110). 

KasnolLitsetts. — Jurisdiction  of  commiarioDers  of  fisheries  extended  to  game. 

New  Jersey.— Decision  in  the  case  of  Allen  v.  WyckofI  (48  N.  I.  L.,  90}  sus- 
taining the  nonresident  license  law. 

New  Tork.— Enactment  of  the  first  limit  law  in  the  State,  3  deer  a  season, 
prohibiting  hounding  in  Delaware  and  St.  Idiwrence  Counties  at  any  time, 
and  in  rest  of  State  except  Sept.  1  to  Ort.  5,  and  prohibiting  crusting  <x 

^/tailing  deer  while  yarded  (chap.  194),  'and  the  first  A.  O,  U.  "model  law" 
for  the  protection  of  nongame  birds,  with  definition  of  game  birds,  provision 
for  permits  for  collecting  specimens  for  scientific  purposes,  excepting  the 
English  sparrow  from  protection  (chap.  427;  see  also  Science,  No.  160, 
Supp.,  p.l3,Feb.26, 1386);  lawprobibitingsailingforwildfowl  or  shooting 
them  from  boats  propelled  by  steam  or  sails  except  on  Long  Island  Sound, 
Lake  Ontario,  and  Hudson  River  below  lona  Island  (chap.  112), 

Ohio. — Establishment  <rf  the  board  of  5  commisaioners  of  fish  and  game,  term 
5  years  (p.  186,  sec.  1). 
I    Organization  of  first  Audubon  Society  by  Forest  and  Stream,  New  York. 

Publication  of  Law  of  Field  Sports  by  G.  P.  Smith,  containing  summaries  of 
State  game  laws, 
1S87.  Arizona. — Jurisdiction  of  fish  commissioners  extended  to  game  (Rev.  Stat., 
p.  536);  first  protection  for  deer,  elk,  antelope,  goat,  sheep,  Feb.  1  to  Oct.  1; 
partridge,  wild  turkey,  duck,  goose,  biant,  swan,  curiew,  plover,  snipe, 
rail.  Mar.  1  to  Sept.  1  {Rer.  Stat.,  p.  752). 

Delaware. — Provieion  prohibiting  hunting  when  the  ground  is  covered  with 
snow  (chap.  100,  sec.  3). 

Oeoigla.^ntrDduction  of  the  English  pheasant;  78  libemted  on  Jbkyl  Island, 
near  Brunswick,  increased  to  860  the  following  year  (Forest  and  Stream, 
,  XXXI,  p.  221,  1888). 
i'  KlcUgan.— Establishment  of  fish  and  game  warden  department  with  State 
warden  appointed  for  4  years,  at  a  salary  of  $1,200  per  annum  (No.  28,  ap- 
proved Mar.  15).  Provisions  tea  special  deer  season  on  Upper  Peninsula; 
prohibiting  killing  deer  in  water,  by  pits,  traps,  artificial  lights,  or  use  (d 
dogs  in  hunting  (No.  266). 
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1M7.  HtniWMita.— Croatioa  of  the  office  of  [St&te]  game  warden  without  salary, 
term  4  yean  (chap.  142,  sec.  6,  approved  Mar.  8);  prohibitiiig  hunting  in 
Htanding  grain  (chap.  142,  sec.  5). 

Wlioonalii. — Act  (chap.  374}  malring  uniform  cloae  seaaon  for  all  game  birds 
except  woodcock,  Dec.  1  to  Sept.  1,  thus  prohibiting  spring  ahooting  of 
shorebirds  or  waterfowl  (sec.  1);  prohibiting  use  of  snares,  nets,  traps,  spring 
guns,  swivel  gona  (see.  4),  sneak  boats,  sailboats,  steam  boats,  floating  boxes 
or  laite,  or  blinds  in  open  water  outside  natural  growth  of  rushes  (sec.  6); 
Idlling  or  poneadon  of  game  with  intent  of  exporting  it, (sec.  8);  "act  to  pre- 
vent the  killing  of  birds  for  millinery  purposes"  (diap.  413);  and  act  au- 
thorizing the  governor  to  appoint  4  game  wardens,  t«rm  2  years,  salary  9600 
and  expenses  not  to  exceed  ¥260,  and  sutboiuing  the  secretary  of  atMe  to 
print  5,000  copies  of  the  fish  and  game  laws  (chap.  458,  approved  Apr.  12). 

Organization  of  the  Boone  and  Crockett  Club. 
U8S.  Hew  Jettef. — Division  of  the  State  into  a  northern  and  a  southern  section 
with  different  seasons  (chap.  252). 

New  Toik. — Creation  of  the  office  of  chief  game  and  fish  protector,  salary  92,000 
per  annum,  term  pleasure  of  board  of  fish  conuniasioners  (chap.  577,  sec.  1). 
1MB.  A^aasas. — Provision  declaring  that  all  game  and  fish,  except  fish  in  private 
ponds,  found  in  the  State  are  ttifl  property  of  the  State,  and  that  their  cap- 
ture is  a  privilege  (Act.  117,  sec.  1). 

Minnesota.— Prohibition  of  tiie  use  of  firearms  by  minois  under  14  unlea 
accompanied  by  parent  or  guardian  (chap.  16). 

Pennsylvania. — A.  O.  U.  model  law  for  the  protection  of  nongame  birds,  with 
definition  of  game  birds  and  provision  for  permita  for  collectmgft^  scientific 
purposes  (No.  228). 

Texas. — Killing  at  ButbJo  Springs  of  Ibe  last  buffalo  in  the  State  and  the 
last  of  the  southern  herd  (Seton,  Scribner's  Msg.,  XL,  p.  402,  1906). 

PiiBt  census  of  buffalo  made  by  Dr.  W.  T.  Honiaday  (Ann.  Rept.  V.  S.  Nat. 
Hus.  for  1886-87,  p.  625,  1889). 
imo.  Oongiesa.— Establishment  of  the  (General  Grant,  Sequoia  (26  Stat.,  478),  and 
Yoeemit«  National  Parks  in  California. 

minols. — Decision  in  the  case  of  the  American  Express  Co.  v.  The  People  (24 
N.  E.,  766;  133  III.,  649). 

New  Haa^ililte. — Establiahment  of  the  Corbin  herd  of  buf^o  in  the  Blue  ' 
Uonntain  Forest  Qame  Preserve,  near  Newport.  (Baynee,  4tli  Ann.  Rept. 
Am.  Bison  Soc.,  p.  42,  1911). 

OUo.— Provision  prohibiting  use  of  batteries,  or  steam  or  naphtha  launches,  in 
hunting  waterfowl  (Acts  1890,  p.  66). 

Oklahoma. — First  game  law,  protecting  doves  and  insectivorous  birds  through- 
out the  yesr;  muakret,  mink,  and  otter,  Apr.  16  to  Feb.  15;  buffalo,  elk,  moun- 
tain sheep,  and  antelope,  Jan.  1  to  Oct.  1;  grouse,  Jan.  1  to  Sept.  1;  quail  and 
wild  turkey,  Jan.  1  to  Oct.  1  (Nebr.  law  1885,  chap.  102).  One  of  the  laws 
<A  Nebiaska  in  force  Nov.  1,  1889,  adopted  by  Act  of  Congress  tor  Oklahoma. 

Tomont. — Incorporation  of  the  Vermont  Fish  and  Game  League  (No.  147). 

Waahlnftaui. — Creation  of  the  office  of  game  warden,  term  4  years,  appointed 
to  serve  without  salary  but  entitled  to  half  the  fines  collected  (p.  105,  sec. 
6);  act  prohibiting  the  chasing  of  deer  with  dogs  anywhere  in  the  State 
(p.  105).    Repealed  1897. 

W^omint.— Law  (chap.  12)  providing  a  10-yeai  close  season  on  buffalo  (sec. 
4);  abolishing  the  open  season  on  deer,  elk,  moose,  mountain  sheep,  goat, 
uid  antelope,  but  allowing  residents  to  kill  for  family  consumption  not 
nuve  than  3  game  *.nitnftlB  a  week  at  anytime,  but  not  for  sale  (sec.  3);  and 
jmrviding  (or  the  appointment  by  justices  of  the  peace  of  special  constables 
to  enforoe  the  provisions  of  the  act  (sec.  11). 
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1890.  Publication  of  C.  6.  R«yiiolda'B"Booko{  tlie  Game  Laws,"  conUifing  the  game 
lawH  of  the  United  States  and  Canada  in  full. 
j/issi.  Alabama.—"  Act  to  prevent  bunting  on  land  without  written  consent  of  owner 
/or  bia  agent"  in  9  counties  (AcU  189(K91,  No.  584). 
■/Colofltdo.— Juiisdiction  of  State  fish  commiarioner  extended  to  game  (p.  232). 
Oeo^ia. — General  law  providing  a  close  season  for  deer  (Jan.  1  to  Sept.  I),  and 
tor  wild  turkey,  partridge,  and  pheasant  (May  1  to  Sept.  1),  but  not  to  modify 
local  laws  (No.  683). 
Indiana. — A.  O.  U.  "  model  law  "  protecting  noiigame  birds,  with  definition  of 
game  birds  and  provision  for  collecting  for  scientific  purposes  (chap.  87);  act 
prohibiting  hunting  on  lands  of  another  without  written  permisaion  of  owner 
or  occupant,  but  prosecution  to  be  made  only  with  hia  consent  (chap.  187). 
UlelUgaii.— Proviaion  prohibiting  training  or  practicing  dogs  on  game  birds 
,  during  the  close  season  (act  152). 
(/Hlnneiota.—Board  of  fish  and  game  commiasionaa  substituted  for  a  game 
warden  (chap.  9). 
JTwUi  Candlna. — Provision  for  appointment  of  game  keepen  in  Currituck 
Coimty,  with  power  to  arrest  violatArs  of  the  game  law  of  the  county,  term  2 
years,  salary  paid  from  funds  placed  in  hands  of  county  treasurer  for  the  pur- 
poee  by  "tboee  interested  in  the  gaming  interest"  (ch^t.  487).    Repealed 
1895  (chap.  176).    Reenacted  1899  (chap.  242). 
FennayLvanla.— Decision  in  the  case  of  Conun.  v.  Wilkinson  (21  Atl.,  14;  139 
Pa.,  248),  holding  that  the  game  laws  do  not  apply  to  gune  captured  outside 
the  State. 
vWlsoonain.— Creation  of  the  office  of  State  game  warden  (chap.  436). 
/International  Fiah  and  Gome  Conference  held  in  New  York  October  12,  and 
Detroit  December  20-21. 

1    1808.   Vermont. — Finh  i-nrnmiaHinn  rBnrgani7.fiiT  m  a  fiiih  unH  gamn  >viiiinii»«rif.n  (M^i  BQ), 

1888.  Coloradn. — Provision  maktog  it  unlawful  to  use  elk,  deer,  or  antelope  for  baiting 
traps  (chap.  97). 

Tlorida.— FitBt  nonexport  law,  prohibiting  shipment  of  partridges  or  quail 
(chap.  4146),  and  first  protection  for  the  manatee  (chap.  4208). 

Oengts.— General  law  making  act  of  1S91  uniform  throughout  the  State,  pro- 
hibiting sale  in  certain  seasons,  and  protecting  insectivorous  birds  (No.  342). 

North  Carolina. — Provision  prohibiting  shooting  with  rifiee  on  Core  Sound,  Car- 
teret County,  Nov.  1  to  Har.  21  (chap.  266). 
t/  Oregon. — Creation  of  the  ofiice  of  game  and  fish  protector  (p.  177). 

Wlscondn. — "Act  to  secure  the  better  protection  of  game."  Section  1  makee 
the  cloBO  seasonforducks,  geese,  and  brant  Dec.  1  to  Sept.  1  with  the  following 
proviso:  "This  section  ahall  not  be  in  force,  except  upon  the  proclamation  of 
the  Governor  of  this  State,  who  shall  iaaue  such  proclamation  when  it  shall 
appear  to  his  Batiataction  that  the  Statee  of  Iowa,  Minnesota,  Michigan,  and 
Illinois  have  enacted  laws  substantially  in  coikfoTmity  with  the  provieiona  of 
this  section"  (chap.  106). 
.  18M.  CongieBB.— Act  protecting  game  in  the  Yellowstone  National  Park(28Stat., 73). 
.  Provisian  in  ToriS  Act  prohibiting  importation  of  eggs  of  game  birds  (28 
Stat.,  640). 

CalUomia.— Decision  in  the  case  of  Ex  parte  Maier  (37  Fac.,402;  103  Cal.,47fi), 
sustaining  the  right  of  the  State  to  l^islate  regarding  imported  game. 

Minneaola.— Decision  in  caaeof  State  V.  Rodman  (59  N.  W.,  1098;  58  Minn., 393). 
~j'  Hew  Jersey. — Jurisdiction  of  the  commission  of  fisheries  extended  to  game 
(chap.  209). 

Ohio. — "Act  providing  for  the  dedication  of  the  Licking  Reservoir  as  «  public 
park"  and  prohibiting  killing  or  disturbing  waterfowl,  birds,  or  game  therein 
<p.S80). 
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L  Ohio.— Decision  in  the  cue  ol  Both  v.  State  (37  N.  E„  259;  61  Ohio,  209), 
sustaining  the  right  of  the  State  to  legislate  regarding  imported  game. 

Adoption  by  Foreet  and  Stream  of  plank  to  prohibit  the  sale  of  game  (Forest 
and  Btrmm,  XLII,  pp.  89,  111,  116,  Feb.,  1894). 

Bird  Day  proposed  by  Prof.  C.  A.  Babcock  and  first  obeerved  in  public  schools 
of  Oil  City,  Pa.,  Hay  4  (Cir.  No.  17,  Biological  Survey,  1896). 
I.  CaUtnmta.— Uillinery  provision  in  game  law  (chap.  202,  sec.  62Tc).  y 

Conneottcnt.— Efltablidunent  of  the  commissioD  of  flaheriee  and  game  (chap.  46).  i/^ 

nUncia.— Introduction  of  the  "Blow  bill"  (H.  B.66),  practically  opening  the 
Chicago  markets  to  mklimited  sale  ol  game  from  other  Stfttes,  and  containii^ 
in  section  7  a  provision  for  a  $1  resident  hunting  license  required  of  all  persons 
except  ownen  or  occupsnts  of  cultivated  fanns;  this  bill  failed  to  pass  (Am. 
Field,  XLIII,  pp.  123, 147, 189S). 

•Mioiii^ii — Adoption  of  the  first  uonretddent  and  reeident  license  system  and  1^ 
limit  law  (No.  117);  and  fintandsale  law,  jvohibiting  sale  of  quail,  partrit^, 
and  woodcock  at  any  time  (No.  223). 

IDuiesota.— Adoption  of  the  nonrendent  license  system;  reciprocal  license—  i 
$26  fee  required  of  citizens  of  States  which  have  restrictive  laws  against  non- 
resident hunters  (chap.  207). 

llUsoiirl.— Creation  of  the  office  of  game  and  fish  warden  (p.  182).    Repealed  t^ 
1903. 

New  Xntk. — Foreet,  fish,  and  game  commission  substituted  for  the  commissioo 
of  flahoiee  (chap.  395). 
IncMpontion  of  the  New  York  Zoological  Society. 

NqtOi  Dakota.— Adoption  of  the  resident  and  nonresident  licenses  and  the  i-' 
creation  of  the  office  of  State  game  warden  (Rev.  Codes,  sees.  1642-1646). 

OngoB.— Joint  memorial  to  Congress  for  protection  of  eggs  of  wildfowl  in  '' 
Alaska  and  regulation  of  traffic  in  wild-duck  eggs  (No.  8). 

PeHHa^Taala.— EttthliAnient  of  the  board  of  three  game  commissioners  v 
(chap.  187). 

i^omlBc.— Nonresideiit  120  license  adopted  and  jurisdiction  of  fish  commio-  - 
•ionn  extended  to  game  (chap.  98). 

"Duck  Egg  Fake.  "—Alleged  wholesale  destruction  of  eggs  of  wildfowl  in  ' 
Alaska  for  manufacture  of  efg  albumen,  lesultiitg  in  attempt  to  secure  appro- 
priation of  V5,000  by  Congress  to  investigate  question.    (See  Forest  and 
Stream,  XLIV,  pp.  &03-50&.) 
I.  California.— Decision  in  the  case  of  Kellogg  v.  King  (46  Pac.,  166;  114  Cal., 
378),  involving  the  protection  of  private  preserves  by  injunction. 

Traffic  in  seabirds'  e^s  stopped  by  an  order  of  the  Lighthouse  Board, 
issued  in  December,  prahibitiug  collecting  or  selling  ^gs  on  the  Farallon 
IslaadB(Auk,  XIV,  p.  27, 1897;  XV,  p.  109, 189S). 

Lonldaiia. — Act  authorizing  police  juries  to  peas  ordinances  for  the  protection 
of  game  and  fi^  (No.  66). 

Maryland. — Creation  of  the  office  of  game  warden  (chap.  293).  '' 

New  Jertey. —Repeal  (chap.  67)  of  act  to  incorporate  the  West  Jersey  Qame 
Protective  Society  (see  1873).  ^ 

Decisions  of  the  Supreme  Court  of  the  United  States  in  Goer  v.  Connecticut,!^ 
declaring  game  the  property  of  the  State,  and  sustaining  the  right  of  the  State 
to  prohibit  ex[iort  of  game  (161  U.  S,,  619),  and  in  Ward  v.  Race  Hone,  bub- 
♦■■"■"g  the  ri^t  of  the  State  to  enfixce  its  game  laws  on  public  lands  and  over 
Indians  (163  n.  S.,  604). 

K«vival  of  the  Audubon  movement  by  the  otguusation  of  societies  in  Massa-  '-' 
chuMtts  and  Pauuylvania. 
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|/1BQ7.  Coaueat. — Introductint  of  the  origin^  L«cey  bill  in  the  House  on  July  I,  «nd 
the  Teller  bill  in  tlie  Senate  on  July  2,  to  prohibit  illegal  expmt  of  big  gune 
from  CoImmIo,  Utah,  and  Wyoming. 
Act  pieventing  traepaasing  on  National  Military  Parka  (20  Stat.,  621). 

CalUOmla. — Provision  in  coimty-govenuneDt  act  authorising  bowda  of  luper- 
-visorsto  shorten  openseasona  for  fiab  and  game  (chap.  277,  sec.  £6,  aub.  2S). 
I'CoLoTado.— Deetructioo  of  the  Lost  Park  herd  of  bufialo;  the  last  wild  buffalo 
in  the  United  SUt«e  outside  the  YeUowstane  Nfttimud  Park.    (Am.  Field, 
LXXni,  p.  273, 1910.) 

Conneotlont. — Provision  prohibiting  use  of  sulphur  in  smoking  out  rabbits 
(chap.  100). 

DlabictolCidwBUa. — Organisation  of  Game  and  Fiefa  Protective  AasociatiiMi. 
Decision  in  the  case  of  Javina  v.  U.  S.  (11  App.  D.  C,  345),  sustaining  the 
law  regulating  aale  of  imported  game. 

Vlorlda. — First  warden  law,  providing  for  county  wardens  (chap,  4563). 

O«orgla.— Cloee  seaBon  tor  opossums,  Mar.  1  to  Oct.  1  (No.  166). 

nilaoli.— Decisioo  in  thecase  of  Herritt  V.  People  (48  M.  E.,  326). 

Iowa.— CreotioD  of  the  office  of  State  fish  and  game  warden  (Coda  1807,  sec.  2539). 

Halne.— I«w  requiring  guides  to  register  with  commigeionen  of  inland  fidieriee 
and  game  (chap.  262). 

Kassaohnsetta. — Law  prohibiting  use  of  birds  for  millinery  purposes  (chap. 
624). 

If tnhijf  n , — Concurrent  resolution  providing  for  a  committee  of  me  senator  and 
two  repreeentativee  to  act  with  State  game  warden  and  chairman  of  board  of  fish 
comminionen  to  securo  uniform  legislation  in  Michigan,  Wisctmsin,  Minne- 
sota, and  Illinois  (p.  446). 

Acts  prohibiting  the  killing  of  wildfowl  from  any  floating  device  propelled 
by  steam.gas,  naphtha,  oil,  or  electricity  (Act  83,  sec.  1);  or  by  use  of  floating 
or  stationary  batteries  or  mines  or  pneumatic  boats  (Act  169,  sec.  16);  or  the 
killing  of  any  game  birds  with  deadfalls,  baited  hooks,  drugs,  chemicals,  or 
explosives  (Act  IGS,  sec.  16).  (For  description  and  figure  of  a  pneumatic  boat 
see  Am.  Field,  XLIV,  p.  124,  kii%.  3, 1896.) 

lEontana. — Penalty  for  killing  buSalo,  moose,  and  other  game  protected  through- 
out the  year,  two  years  in  State  prison,  thus  making  the  offense  a  felony 
(H.  B.  123,  sec.  1). 

Sale  of  all  protected  game  prohibited,  one  of  the  first  laws  of  the  kind  (p. 
253,  sec.  10). 

Hew  Hexloo.— Act  prohibiting  sale  of  game  killed  in  the  Territory  (Comp. 
Laws,  p.  304,  sec.  1362). 

Kew  Toik. — Law  prohibiting  for  five  years  jacking  and  killing  deer  in  water. 

Horth  Carolina. — Extreme  ty3>e  of  local  legislation:  "Act  to  allow  N.  W.  Craft 
to  collect  birds  on  his  own  premises  at  any  time  of  the  year"  (Pub.  Laws, 
chap.  95). 

Comproheneive  law  for  wildfowl  in  Currituck  County;  noncitizens  of  the 
State  prohibited  from  hunting  from  any  box,  battery,  or  float  not  on  land; 
reet  days  provided;  all  persons  prohibited  from  rowing  or  sailing  on  Sunday 
to  locate  birds  for  future  day;  unlawful  for  any  hired  peraon  to  nil  around 
or  interfere  with  a  citizen  shooting  (chap.  201). 

Sooth  Dakota. — Ctouprehenaive  law  protecting  big  game.  Nonresidents  pro- 
hibited from  hunting  big  game;  year  1900  and  each  fifth  year  thereafter 
closed;  young  protected  indefinitely  and  femalee  until  Oct.  1,  1901;  uniform 
open  season  in  October  and  November  except  aa  noted  (chap.  66).  Repealed 
1S90  (chap.  91). 

Utah.— Creation  of  the  office  of  State  fldi  and  game  warden  (chap.  46). 
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1B97.  WMt  Vlixmta.— Creation  o(  the  office  of  game  utd  fiab  warden  (clup.  13). 

Wtaaoaaln.— Adoption  of  a  nonresidont  licenne  lyatam  (chap.  221);  and  pro- 
vision  prohibiting  killing  deer  in  the  water  or  on  the  ice  (chap.  188). 

Hallock  Codeof  cooperative  legislation  advocated  bjCharleeHallock  before  the 
National  Qame,  Bird,  and  Fiah  Protective  Aaaociation  (Weetem  Field  and 
Strewn,  I,  p.  232, 1897). 
ISM.  CoBfreaa. — Introduction  of  the  Hoar  bill  (S.  1383)  "for  the  protection  of  Song  y' 
Birds,"  prohibiting  importation  or  interstate  commerce  in  plumage  or  sale  of 
plumage  in  the  Territoriee  or  District  of  Columbia. 

Qeoifla. — Act  te  prevent  the  baiting  or  killing  of  doves  on  grounds  thue  baited 
(No.  13). 

Vaqrtand. — General  game  law  containing  provisions  pnihibiting  the  sale  and 
n  of  plumage  (chap.  206). 

—Amendment  of  the  millinery  law  (chap.  839). 

KlHovii.— DecisioD  in  case  of  Haggerty  v.  St.  Louis  Ice  Manufacturing  Co.. 
involving thestorageof  game  (44  S.W.,  1114;  143  Ho.,  238). 

Oragen. — Act  for  the  better  protection  of  grouse  and  prairie  chicken  and 
prohibiting  hunting  when  tiacfcUig  snow  is  on  the  ground  (S.  B.,  48,  p.  21). 

O^anisation  of  the  League  ol  American  Sportsmen. 
UM.  Colorado. — J^visionB  prohibiting  use  of  steel-pointed  bullets  in  hunting  deet 
and  requiring  packages  of  fish  and  game  to  be  marked  so  as  to  show  nature  of 
contents  (chap.  98,  Div.  B,  sec.  7,  and  Div.  D,  sec.  14). 

Idaho.— Crestion  of  the  office  of  fish  and  game  watden  (p.  428). 

nUnola .-Establishment  of  the  office  of  game  comminioner  (p.  222,  sec.  17). 
Decision  of  the  U.  8.  Circuit  Court  in  the  csao  of  In  re  Eberle,  suHtaining 
the  nonreeideDt  license  law  (98  Fed.,  206). 

Indiana. — Establidimont  of  the  office  of  the  commission  of  fisheries  and  game 
(chap.  31).  Officers  of  other  Slatee  authorised  to  seiie  in  Indiana  game 
illegally  shipped  from  their  own  States  (chap.  126). 

Hai^and.— 'Decision  in  the  case  of  Stovens  v.  State  (43  Atl.,  929). 

Minnesota. — f26  nonresident  and  26-cent  big  game  resident  license,  the  latter 
the  lowest  resident  license  ever  established  (chap.  222). 

North  Carolina.— Reenactment  of  law  of  1891,  repealed  in  1S96,  providing  game- 
keepers for  Currituck  County  (chap.  242).  Law  prohibiting  shooting  wild- 
fowl on  Currituck  Sound  over  decoys  of  any  kind,  Har.  31  to  Nov.  10;  putting 
decoys  in  water  before  sunrise;  or  ring  footing  boobies  or  ruddy  ducks, 
Nov.  10  to  Feb.  16  (chap.  246).  Ten  laws  prohibiting  bunting  on  the  lands  of 
aikother  without  written  permission  of  the  ownec  in  12  counties  (chaps.  61, 
192,  196,  200,  205,  279,  289,  360,  477,  645). 

Oklahoma— Creation  of  the  i^ce  of  Territorial  game  and  fish  warden  (chap.  16, 
sees.  16-19). 

Khode  Island.— Commission  on  birds  established  (p.  679). 

Washington.— Establishment  of  the  Mount  Rainier  National  Park  (30  Stat.,  993). 

Wisconsin. — Provision  requiring  packages  of  fish  and  game  to  be  marked  so  as 
to  show  nature  of  contents  and  name  and  addren  of  shipper;  boats,  lights, 
swivel  guns,  nits,  and  blinds  in  open  water  declared  public  nuisances;  game 
officials  of  other  States  designated  as  agents  of  Wisconsin  and  authorised  to 
seise  game  in  Wisconsin  iU^ally  shipped  from  their  own  States  (chap.  312, 
sees.  8,  19,24,27). 

WTomiBC. — Provisions  for  guide  licenses  and  absolute  protection  for  swans 
(chap.  19). 
IMO.  CoDftess .-Passage  of  the  Lacey  Act,  May  26  (first  Federal  law  regulating  the  / 
importation  of  birds  and  animals  and  interstate  traffic  in  game,  and  requiring 
packages  of  game  to  be  marked  so  as  to  obov  nanw  and  addiWB  of  diipper 
and  contents)  (31  Stat.,  187),  Cooolr 
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^900.  Alsika. — Prohibition  of  destmction,  poMearion,  or  export  of  eggs  of  cnnea, 
-  ducks,  brant,  or  geeee  (31  SUt.,  332,  sec.  29). 
V-  CaUIomla. — Oiganiz&tion  of  tiis  Califomia  Qune  and  Fiah  Protective  Associa- 
tion (Uay  26). 

Halne. — Decision  in  the  cue  of  State  v.  Snowman,  involvii^  the  guide  license 
law  (46  AU.,  816;  94  Me.,  99). 

HaiTlaiul. — Seizure  of  2,600  gulli  and  tems  in  Baltimore  in  October  (Bird  Lore, 
II,  p.  203). 

New  Toik. — Decision  in  the  cose  of  People  e.  Buffalo  Fish  Co.  (68  N.  E.,  34). 
Law  prohibitingnonteaidents  from  taking  fi^  or  game  on  freah  waters  form- 
ing part  of  State  boundary,  except  under  same  conditiona  or  fees  as  are 

/  required  of  citizena  of  New  York  in  State  of  nonreeident  (chap.  429). 
{/Organization  of  the  North  American  Fish  and  Game  Protective  Aaaociation. 

First  publication  by  U.  S.  Department  of  Agriculture  of  table  of  close  seaaona, 
bulletid  on  game  laws,  and  directory  of  game  officials. 
1901.  Alatwma.— Adoption  of  new  constitution  containing  provision  prcdiibiting  local 
legislation  (sec.  106). 

Arizona. — One  of  the  last  records  of  elk  in  the  Territory.  "A  local  hunter 
found  the  trail  of  ■  bull  elk  near  the  head  of  Black  River  [in  the  White 
Mountains]  tlie  present  autumn  (1901),  and  followed  it  lOT  two  days  without 
obtaining  a  shot  at  the  animal."  (Nelson  quoted  by  Meams,  Bull.  66,  U.S. 
Nat.Mus.,p.  216,  1907.) 

Tlortda.— A.  O.  U.  "model  law"  protecting  nongame  birda  (chap.  4967). 

Halne. — Law  to  pi«veat  criminal  careleesneoa  in  hunting  by  providing  a  penalty 
for  wounding  or  killing  any  human  being  of  imprisonment  not  exceeding  10 
yeaiB  or  fine  not  exceeding  91,000  (chap.  263).  Act  prohibiting  nonrceidente 
from  campii^  or  hunting  on  wild  lands  of  the  8tat«  from  May  to  November, 
inclusive,  tmten  in  charge  of  a  registered  guide  (chap.  278). 

Mlohlfan. — General  revision  of  the  game  law,  including  proviaions  prohibiting 
aale  of  all  protected  game  and  use  of  cages  to  capture  game  (No.  217). 

MUaanii.— Nonexpert  law  (p.  131). 

Hontana. — Board  of  game  and  fish  commissioners  replaced  by  the  State  game 
and  fiah  warden  (H.  B.  147). 

Nebraska.— General  game  law,  establishing  game  and  fish  commission,  making 
the  governor  commiaiioner,  declaring  game  the  property  of  the  State  (sec.  9), 
establishing  licensee,  and  modifying  seasons  (chap.  36). 

NeTada.—Iaw  requiring  oral  instruction  concerning  game  protection  once  a 
month  in  the  public  achools;  fish  and  game  laws  to  be  read  at  least  twice 
each  school  year;  teacher  to  certify  to  compliance  with  act  before  drawing 
salary  (chap.  47). 

New  York.— Appropriation  of  96,000  t<x  restocking  the  Adirondacka  with 
moose  and  elk  (chap.  147).  Beintroduction  of  elk;  22  from  the  preserve  of 
W.  C.  Whitney  liberated  in  the  Adirondacka  in  June  (Kept.  Forest,  Fish, 
and  Game  Comm.,  1902-3,  p.  322). 

NortlL  Carolina. — Local  law  in  Mitchell  County  m»Hng  it  a  felony  to  kill  deer 
in  close  aeasoa  of  hunt  them  with  dogs  at  any  time  in  Gisssy  Creek  and 
Swan  Creek  townahipa  (chap.  362). 

Sonth  Dakota. — Requirement  that  nonresidents,  when  hunting  big  game,  must 
be  accompanied  by  a  guide  who  is  a  deputy  game  warden  (chap.  132). 
1908.  Congress. — Appropriation  of  (15,000  for  purchase  of  buSalo  in  Yellowstone 
Park;  13  cows  and  2  bulls  purchased  and  placed  in  corral  near  Mammoth 
Hot  Springs. 

Federal  law  authorizing  importation  of  ^ga  of  game  birds  (Egg  Act)  under 
permit  of  Secietary  of  Agriculture  (32  Stat.,  285). 

AUaka. — First  general  game  law,  including  protection  for  large  brown  bean  (32 
3tat.,327). 
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MOB.  Callloiala. — Adoptuin  of  couetitutioD&l  amendniBiit  authorizing  division  of 

State  into  fish  and  game  districts. 
Zentoo^. — A.  O.  U.  "modd  law"  protecting  Dongame  birds  (chap.  64). 
— Law  prohibiting  nonreeidenta  from  hunting  in  the  State  (chap.  65). 
—Local  law  prohibiting  bunting  on  election  day  in  Eariiml  County 

(chap.  68,  sec.  42). 
New  Tork.— Provision  declaring  game  law  applicable  to  imported  game  and 

providing  for  bonding  game  held  in  poeaenion  in  clme  Beaeon  (Fweet,  Fish, 

and  Game  Laws,  eec.  141). 
PenairlTanla.— Firet  decision  on  the  Idcey  Act  (U.  S.  v.  Smith,  lia  Fed.  423). 
Tenaont— Fund  of  (1,000  contributed  by  U.  E.  Wheeler,  of  Rutland,  to  enable 

comminioner  of  fish  and  game  to  pay  claims  for  damage  done  to  crops  by 

deer  (Kept.  Comm.  Fish  and  Game,  1904,  p.  IS). 
Organization  of  the  National  Association  of  Audubon  Societies. 
Organizatitm  of  the  National  Association  of  Game  and  Fish  Wardens. 
190S.  Coagnas.— Appnqtriation  of  $1,000  for  tnuisferring  elk  to  the  Sequoia  NaticHial 

Park  (32  Stat.,  1161). 
netldt. — Creation  of  fitst  national  bird  reaervation  by  Executive  Order,  Mar.  14, 

setting  aside  Pelican  Island  in  Indian  River,  Florida. 
Oeoigia.— Revision  of  the  game  law  and  provision  for  county  wardens  (No.  447). 
imnoU.~Pn>hibition  of  sale  of  waterfowl  killed  in  the  SUte  (p.  206). 
Maine. — Adoption  of  |15  nonresident  license  for  big  game;  comminioners  of 

inland  fisheries  and  game  authorized  to  adjust  and  pay  from  license  receipts 

claims  lor  damage  done  by  deer  (chap.   90).    Codification  of  game  law  in 

revised  laws  adopted  at  special  session,  in  effect  Jan.  1, 1904. 
ICaaHohusetta.— Prohibition  ot    spring  shooting  of  shoiebirds  (chap.    162). 

County  commissionerB  authorized  to  allow  bills  for  damage  by  deer,  and 

such  bills  to  be  paid  from  the  treasury  of  the  Commonwealth  (chap.  407). 
KloUgaB.— Law  providing  penalty  otfl.OOO  or  not  m(«e  than  10  years  imprison- 

ment  for  careless  shooting  <4  human  beings  (No.  121).    Repealed  in  1911. 
Nerada. — County  commissioneie  authorized  to  shorten  or  change  seaaons  for 

certain  game. 
Hew  Hexloo.— Creation  of  the  office  of  game  and  GA  warden  (chap.  48). 
New  Tork.— Brown  law  prohibiting  spring  shooting  (chap.  256). 
Hortli  Cardlna. — Adoption  of  the  A.  O.  U.  "model  law"  for  the  protection  ot 

nongame  birds  sod  incorporation  of  the  Audubon  Society  with  the  powers 

of  a  game  commission  (Private  Laws,  chap.  337). 
Nortli  Dakota. — Administration  of  game  laws  given  to  two  district  wardens 

(chap.  103). 
Fuinajliula.— Fint  alien-license  kw  (No.  136). 
Tennessee.— General  game  law  providing  for  the  office  of  State  warden;  a 

reciprocal  nonresident  license,  and  $25  maiiet-hunting  license;  repeal  of 

local  game  taws  (chap.  169).    A.  0.  U.  "  model  law  "  (chap.  118). 
Tezaa.— General  game  law,  including  A.  0.  U.  "model  law"  and  repeal  of 

county  laws  (chap.  137). 
Virginia. — General  gome  law,  including  A.  O.  U.  "model  law"  for  the  pro- 
tection of  nongame  birds,  provision  for  the  district  wardens,  and  repeal  of 

county  laws  (chap.  227). 
Publication  ot  New  York  Public  Library  "  List  of  Works  on   Sport  and 

Shooting,"  the  most  complete  bibliography  of  the  subject  thus  tar  issued. 
laoft.  Caiicnss.—Introduction  of  Shires  bill  (H.  R.  15601)  "To  protect  the  migialary 

game  birds  ot  the  United  States  "  (for  brief  on  Federal  jurisdiction  of  mignt- 

t<^  birds  see  Foi«et  and  Stream,  LXVII,  p.  815,  Nov.  24, 1906). 
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UOt,  Aluka.— RegulatuHiB  of  Secrelory  of  Agriculture  wtobHtftiTig  tbrae  guae 

districte  (Biol.  Surv.  Cir.  *2). 
Aikuuai.— Decifflon  in  caae  ol  State  e.  Uallwy  (S3  B.  W.,  956),  involviog 

the  prohibition  of  hunting  in  the  State  by  nonreeidBnta,  uid  declaring  the 

act  unconstitutional  in  so  far  aa  it  prevented  them  from  hunting  on  their 

own  land. 
Colnado.— Dedsiou  in  Hombeke  «.  White  (76  Pac.,  926)  relative  to  poneanon 

of  hides, 
nilnoli.— Decision  in  CununingB  v.  People  (71  N.  E.,  1031;  2U  lU.,  302)  sub- 

tnining  the  nonreaident  license  law. 
Xentaokf. — Adoption  of  reciprocal  license  (chap.  48);  provision  tot  county 

game  wardens  (chap.  68). 
Louisiana.— Adoption  of  the  A.  0.  U.  "model  law"  protecting  nongame  birds, 

and  pennieaon  for  nonreaidenta  to  hunt  in  the  State  under  license  (No.  48). 

Goee  term  for  five  years  on  the  wood  duck  (No.  126,  sec.  7.) 
Kaasaobnsetta. — Authorizing  search  with  warrant  (diap.  367). 
Hlnnesota.— Decision  in  State  v.  Poole  (100  N.  W.  647)  involving  a  fine  of 

320,000  for  illegal  possession  of  2,000  ducks. 
Hisslsstppl.— Adoption  of  the  A.  O.  U.  "model  law"  (chap.  98). 
NebrRska.— Dedeioti  in  McConnell  v.  UcEillip  (99  N,  W.,  SOS)  involving  Hie 

confiscation  of  guns. 
Kew  Todc.— Prohibition   of  spring  shootiiig  of  shorebirds  (chap.  588);  dose 

season  for  black  bean,  July  to  September,  incluave  (chap.  630);  provision 

for  restocking  Adirondacks  with  moaae  and  elk  (chap.  587).    (See  1001). 
Ohio. — Codification  of  the  game  law,  placing  all  Bhorebirds  on  the  game  list, 

prohibiting  shooting  of  quail  or  dovee  on  the  ground,  protecting  nongame 

birds,  r«oigaiiizing  the  warden  service,    and  authoriEing  search  without 

warrant  (p.  463). 
IMW.  Congress  .^Establishment  cd    the  Widiita  Qame  Preserve,    Oklahoma  (33 

Stat.,  614). 
CalUomla. — Killing  elk  declared  a  felony  punishable  by  not  more  Uian  two 

years'  imprisonment  (chap.  239). 
nunols.— Decinon  in  the  caae  of  Schulte  v.  Warren  (75  N.  E.,  783),  involving 

the  right  of  landowners  to  protect  overflowed  land. 
State  game  hua.  eetabliahed  in  February  on  a  tract  of  400  acres,  16  miles 

south  of  Springfield  (111.  Arbor  and  Bird  Day  Ann.,  p.  81, 1900). 
Kansas. — Adoption  of  the  license  iyatem  and  creation  of  the  office  of  State  game 

warden  (chap.  267), 
Massaolinsetts. — Adoption  of  alien  licenaee  (chap.  317). 
BClanesota. — Hunting  accidents  due  to  careleaa  handling  of  firearms  defined  as 

m>nala.iightjr  (chap.  125).    General  game  law  containing  provisions  pro- 
hibiting storage  of  game  aitd  extending  absolute  protection  to  caribou  (chap. 

344). 
Mlawnul.— Game  law  including  the  A.  O.  U.  "model  law"  for  the  protection 

of  nongame  birds  and  proviaiona  prohibiting  sale  or  export  (p.  158). 
MontUM. — Adoption  of  a  uniform  aeaaon  for  all  game,  Sept.  1  to  Dec.  1  (chap. 

62).    (See  Uichigan,  1869.) 
New  Toik. — Amendment  to  Penal  Code  prohibiting  sale  or  gift  of  fireanns  or 

air  guns  to  prersons  under  16,  and  prohibitir^  aliens  from  carrying  firearms  in 

public  places  (Penal  Code,  sees.  400-410). 
North  Carolina. — Provision  prdiibiting  capture  or  killing  of  deer  in  the  water 

(Code,  Boc.  3462.) 
Oklahoma.— Pro  virion  in  school  law  requirii^  instruction  at  least  half  an  hour 

each  week  concerning  habits  and  protection  ol  f^nimftiw  and  birds  (cbq>.  33, 

art.  12,  sec.  2). 
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UH.  OnfOD.^Acts  pn^bitiiig  tale  at  pnctically  all  game  (chap.  117)  and  filing 
open  season  by  days  of  the  week  (chap.  77). 

SouQi  CaiaUna. — Provision  tor  county  game  wardene  (No.  489). 

Teimeatee.— Creation  of  the  depaitiuent  of  game,  fish,  and  forestry  in  charge  of 
a  State  warden,  appointed  for  eight  yetkrs  (chap.  466). 

Wlioonsln. — Genoal  civil-service  law  applying  the  merit  system  to  the  game- 
warden  service  as  well  as  other  departmenta  of  the  State  govenmient  (chap. 
363). 

WyomiBC.— Act  creating  a  Btate  game  preserve  south  ot  the  Ydlowstone  National 
Park  (chap.  90).  FrovisioQ  requiring  license  U>  photogtaph  big  game  in  winter 
(Rev.  BtM.,  sec.  2117). 

Incorporation  of  the  National  Association  of  Audnbon  Societiee, 

Organisation  of  the  American  Bison  Society. 

Extensive  feeding  of  game  birds,  especially  in  Illinois,  HaseachuaettB,  and 
Pennsylvania  daring  winter  of  1904-06  (Yearbook  Dept.  Agr.,  1905,  p.  615.) 
U06.  Ooncreia. — Act  prelecting  birds  on  bird  reservations  (34  Stat.,  636);  establish- 
ment of  the  Grand  Canyon  Game  Preserve,  Arizona  (34  Stat.,  607);  appropria- 
tion of  115,000  for  fencing  the  Wichita  Game  Preserve  (34  Stat.,  696). 

Arkaaaai,— Decision  in  case  of  Wells  Fargo  Exp.  Co.  v.  State  (9S  S.  W.,  189), 
construing  nonezport  law. 

IMstlot  of  Colnmbla.— Act  of  Congress  prohibiting  hunting  except  on  the 
EaatOTsBranch  and  on  the  west  shore  of  the  Potomac  (34  Stat.,  808). 

ICaMaehaietts..~Laws  prohibiting  use  of  live  decoys  in  Nuitucket  County 
(dtap.  202)  and  nle  of  imported  ducks,  quail,  and  prairie  chickens  in  close 
season  (chaps.  301,  303,  304).  Introduction  of  three  bills  to  regulate  keeping 
of  cats  (all  of  which  failed), 

KlBilHlppl. — Adoption  of  a  genentl  game  law  containing  license,  nonexport, 
and  nonsale  provisions  (Code,  sees.  2323-2336). 

New  ToA.— Defeat  of  the  spring-iiKwting  bill  and  so-called  Bill  bill  permitting 
sale  ot  imported  game  in  close  season  (Forest  and  Stream,  LXVI,  pp.  416,768, 
1906). 

WTomlnc. — Incursion  of  Ute  Indians  from  Colorado  resulting  In  great  destruc- 
tion of  game  (Ann.  Rept.  State  Game  Warden,  1906,  617.) 

Introduction  ot  bills  to  prohibit  the  use  of  automatic  ^na  in  hunting  game  in 
eight  States  and  the  District  of  Columbia  (all  of  which  failed). 
tSOT.  Alfi*""" — Adoption  of  a  general  game  law  including  the  A.  O.  U.  "model 
law  "  for  the  protection  of  nongame  birds,  prohibiting  sale  and  export,  requir- 
ing resident  and  nonresident  licenses,  establishing  the  elective  office  of  State 
game  and  fish  commissioner,  and  repealing  all  local  laws  (No.  18).  This  law 
stopped  the  last  of  the  large  sbipmenU  of  quail  for  restocking  purposes. 

Callforala.— Adoption  of  the  resident,  nonneident,  and  alien  license  system 
(chap.  206). 

ConnectieQt.— Adoption  of  a  complete  license  system  (chap.  153). 

Lonlalaiui. — Decisionincaseof  State  v.  Schwartz  (44  S.,  20),  sustaining  the  con- 
stitutionality of  the  law  prohibiting  sole  of  imported  plumage. 

MaaHtohiuetU. — I^ovision  requiring  use  of  buckshot  in  killing  deer  (chap,  307), 

MIclilgiB. — Addition  of  fire  protection  to  the  duties  of  State  warden  and  increaa- 
ing  salary  to  S3,000  (No.  264). 

Mlsnesote. — Act  to  prohibit  the  shooting  of  firearms  within  3  miles  of  the  cor- 
porate limits  of  cities  having  a  population  of  50,000  or  more  (chap.  300). 

HlaaoTul. — Law  abolishing  regular  deputy  wardens  and  repeal  of  many  pro- 
visions of  ihe  Act  ot  1905  (p.  277);  and  providing  for  catling  a  grand  jury 
annually  in  each  county  to  investigate  violations  of  the  game  law  (p.  320). 

Hontuui. — Sale  of  Pablo  herd  of  buffalo  to  Canadian  Government,  and  transfer 
ot  410  head  to  Elk  Island  Park,  Alberts  (Byshe,  4Ui  Ann.  Bept.  Am.  Bison 
Soc.,p.  38, 1911). 
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I.  New  HmiqMliln. — Provision  requiring  uae  of  buckahot  in  hunting  deer  except 

in  CaRoll,  Cooe,  and  Gnftoa  coimtiea  (ch&p.  130). 
Hew  Totk. — Defeat  of  the  foreign  game  importation  at  SiU  bill  (Poreet  and 

Stream,  LXVIII,  p.  895,  June  8,  1907). 
OkUhoma.— Transfer  to  Wichita  Game  Preserve  erf  herd  (rfl5bufbJopre«ented 

by  the  New  York  Zoological  Society  (Kept.  Am.  Bison  Sac.,  p.  55, 1908). 
Pennaplnnla. — -Betablishment  of  game  refugee  on  State  foceat  leaerree  (No. 

64);  law  prohibiting  use  of  automatic  guns  in  bunting  game  (No.  244). 
Booth  Carolina. — Incorporation  ol  the  Audubon  Society  with  powen  of  a  game 

commiaaion  and  provision  for  wardens  (chap.  315). 
Texas.— Jurisdiction  of  Gsh  and  oyster  comminioner  extended  to  include  game; 

establishment  of  |15  nonresident  license  (chap.  379). 
Weat  Viiglnia. — Adoption  of  the  A.  O.  U.  "model  law"  for  the  protection  of 

nongame  birde  (chap.  57). 
Wjominc.— Conviction  of  noted  tusk  hunters  in  the  Yellowstone  National 

Park.    Act  making  head  hunting  and  tusk  hunting  a  felony  (chap.  47). 

Memorial  praying  the  Benevolent  and  Protective  Ordea-  of  Elks  to  dis- 
courage the  bunting  of  elk  for  tusks  (House  Joint  mem.  No.  1,  p.  196).. 
Discovery  of  quail  diaeeae  {Colibaeilloni  letraonularum)   in  biida  from  Ala- 
bama, Kansas,  and  Oklahoma  (Yearbook  Dept.  Agr.,  p.  505). 
Introduction  of  bills  to  prohibit  use  of  automatic  guns  in  hunting  game  in  17 

States  (all  failed  except  that  in  Pennsylvania). 
Vetoes:  California,  bills  establishing  bird  day  and  a  game  commisaion;  New 

York,  protecting  gray  squirrels  throughout  the  year  and  appropriating  120,000 

for  a  buBalo  herd  in  the  Adirondack  Park;  Oregon,  allowing  fruit  growen  to 

destroy  birds  injuring  their  orchards. 
«.  CongicBB.— Appropriation  of  $30,000  for  knd  and  $10,000  for  fencing  fm  National 

Bison  Range  in  Montana  (35  Stat.,  267). 
Introduction  of  the  Weeks  bill(H.  R.  228S8)  "To protect  migratory  game 

birds  of  the  United  States," 
AlabuBS.— Decision  in  Hyde  v.  State  (40  S.,  460),  ui^olding  the  law  prohibi^ 

ing  huntii^  on  lands  of  another  williout  written  permision. 
Alaska. — General  game  law,   including  provisions  authorising  govwnor  to 

appoint  wardena  and  to  iaaue  licenses  (nonreeident,  $50;  alien,  SlOO;  dtipping 

mouae,  #150;  shipping  licensee,  $5-tl50)  (35  Stat.,  102). 
Calllomla. — Introduction  of  wild  turkeys  from  Mexico  (Biol.  Surv.  Cir.  No.  80, 

p.  22, 1911), 
Loulalana.— Adoption  of  the  resident  license  system  (No.  277). 
New  Jersey. — Division  of  State  into  two  districte  and  pn^bition  of  B|Hing 

shooting  in  the  nrathem  counties  (chap.  222). 
Kassaa.— Act  paned  at  extra  session  protecting  deer  and  antelope  tor  10  yean 

(cbap.  59). 
New  Tork. — Codification  of  the  entire  game,  fish,  and  foresby  law  and  the 

adaption  of  the  $1  resident  license  (chaps.  130,  471). 
Vermont. — Authorising  the  governor  to  suspend  the  hunting  season  in  times  of 

drought  (No.  13).    Season  suspended  17  days  and  deer  eeaaon  postponed  two 

Decision  of  the  Supreme  Court  of  the  United  Stat«8  in  New  York  ex  rel  Hester- 
berg  V.  People  (211  U.  S,,  31),  involving  the  ri^t  of  the  State  to  regulate  the 
■de  of  imparted  game. 

Fort  Niobrara  Military  Reaervation,  Nebr.,  containing  55,000  acres,  [oaclically 
made  a  game  refuge;  by  order  of  the  President,  the  War  Department  prt^b- 
ited  hunting  on  the  reservation  (Bird  Lore,  X,  p.  144). 

Inauguration  oE  the  "Hoik  Game"  movement  by  the  Amateur  Sportaman. 

.)Oglc 
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—BDactment  of  Crimiiul  Code  (to  take  effect  Jan.  1, 1910),  (roataining 

important  amendments  to  the  Lacey  Act  (35  Stat.,  1137). 
Appropriadane:  |7,000  foe  bison  and  biid  reeervatiraa,  and  99,420  tor  enforce 

mmt  of  Lacey  Act  (35  Stat,  1061);  $10,000  for  iwotecdcui  of  game  in  Alaska 

(35  Stat.,  990). 
Tventy-six  national  bird  reeervaliona;   Mount  Olympua  National  Honoment 

in  WaahingtiKi  f(H  elk;and  Fire  Island  Reservation,  in  Alaska,  for  moose,  estab- 

lished  by  Executive  orden. 
Ctlilomla. — Establishment  of  a  game  lefuge  on  the  Pinnacles  National  Forest 

(chap.  428).    Defeat  of  Stackenbruck  bill  to  remove  protection  bom  meadow- 

larka.    I^visi<»i  pn^ibiting  the  use  of  any  animal  except  a  dog  as  a  blind  in 

hunting  waterfowl  or  ehorebirda  (ch^.  396). 
Idaho.— Establishment  of  a  game  refuge  on  tiie  Fayette  River  (H.  B.  242),  and 

appropriation  of  $16,000  from  game  fund  tor  purchase  of  Heybum  Park,  on 

the  Coeur  d'Alene  Indian  Reservation  (H.  B.  186). 
nUniria. — Provisions  pndiihiting  baiting  of  ducks  and  allowing  only  one-half  bag 

limit  to  bo^  under  12  (p.  236). 
Maine. — Authorising  governor  to  prohibit  use  of  firearms  in  forests  during 

droughts  (chap.  62),  and  prohibiting  use  of  silenceiB  (chap.  129). 
Masaachmetta. — Adaption  of  a  reeident  licenae  sytrtem  (chap.  2S2),  authorizing 

governor  to  proclaim  close  seaaon  in  time  of  drou^t  (chap.  421). 
lIl]UieBola.~-Haking  the  Minnesota  State  forest  reeerve  lands  and  porks  and  the 

national  foreeta  game  refuges  (chaps.  171,  320). 
Miaaenri. — Adaption  of  a  comprehensive  game  law,  reenacting  many  of  the 

proviaione  of  the  taw  of  1906,  and  increasing  the  ntmreeident  license  fee  bom 

$16  to  $26  and  the  resident  license  fee  from  $2.60  to  $S  (p.  519). 
Hontana. — Completion  of  National  Bison  Range  in  Montana,  on  which  were 

placed  37  bufialo  donated  by  the  American  Bison  Society  (3d  Ann.  Rept. 

Am.  Bison  Soc.,  p.  1, 1910). 
Kew  Jeraey. — Open  season  for  deer  after  a  continued  close  term  of  ten  years 

but  hunting  deer  with  rifles,  or  shotgnns  smaller  than  No.  12,  prohibited 

(chap.  187). 
KewUexlco. — Adoptionof  a  resident  and  nonresident  license  system  (chap.  83). 
HewToTk. — Decis<m  in  the  cose  of  Dieterich  n.  Pai^(87N.  E.,  618),  involving 

the  right  to  sell  deer  raised  in  captivity.    Law  authorizing  governor  to  pro- 
hibit hunting  in  forest^veerve  counties  during  droughts  (chap.  474). 
Horth  Carolina. — Passage  of  79  game  laws,  all  but  two,  local  acts,  the  maximum 

number  in  any  one  State  in  one  year. 
North  Dakota. — l^w  prohibiting  use  of  sUencers  (chap.  132);  prohibiting  spring 

shooting,  and  creating  game  and  fish  board  of  control  (chap.  128). 
Fennsflvaiita. — Prohibiting  unnaturaliEcd  foreign-bom  residents  from  hunting 

in  the  State  or  owning  guns  or  rifles  (No.  261). 
Tennessee. — Attempt  to  depose  the  State  warden  by  making  the  conunissioner 

of  agriculture  ex  officio  warden  under  the  I^ngfiod  bill  (chap.  519),  which 

was  declared  unconstitutional  (Acklen  v.  Thompson,  126  S.  W.,  730).    Pro- 
vision for  acquisition  of  Reelfoot  Idke  as  a  fish  and  gome  preserve  (chape. 

371,  483,  534). 
Texaa. — Act  passed  at  extra  session  providing  for  resident  license  (chap.  27). 
trtab. — Codification  of  the  game  law,  repealing  protection  for  does,  reducing  the 

nonresident  license  fee  to  $5,  and  establi^ng  a  $100  alien  license  (chap.  63). 
Vermont.— Iaw  permitting  the  killing  of  does  after  a  continuous  protection  of 

44  years  (No.  146). 
Washington.— Provision  pnduhiting  use  of  silenceiB  (Crim.  Code,  sec.  266). 
General  game  law  passed  at  the  extra  seeaion  containing  a  pn^bition  of 
the  atcvage  of  game  (ext.  mm.,  chap.  12). 
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1909.  WiMoiiiln. — Pint  competidve  oral  ezAmiii&tioiiB  lor  poaition  of  depntj  game 
warden  held  by  Civil  Service  Commission. 

Wromlnf.— Appropriation  of  $5,000  tor  purchase  of  feed  for  elk  uid  other  big 
game  (chap.  69).  Memorials  requenting  Congrew  to  gruit  certuD  lands  ks 
winter  lefugee  for  big  game  (No.  2],  and  requeeting  the  State  of  Idaho  to  creftte 
a  game  refuge  contiguous  to  the  Wyoming  Slate  game  preserve  (No.  4). 

Practical  removal  of  antelope  from  the  game  list  by  the  claang  of  die  seasone 
in  Montana,  Nevada,  Oregon,  and  Wyoming. 
UID.  Oongreas.~BstabliBhment  of  Olacier  National  Park,  Mont.  (36  Stat.,  354). 

Tloilda. — PitBt  deciaion  of  Bupteme  court  on  game  law.  Harper  v.  Qalloway  (51 
8.,  226),  declaring  local  nonrendent  license  law  for  bbuion  County  inoperative 
as  to  residents  of  Florida. 

LovlslaiM. — Reorganization  of  game  commission  (No.  265),  and  provision  for 
two  State  game  preserves  (No.  Z73). 

Maryland. ^Uniform  seaMm  fur  wildfowl  (chap.  251),  and  establishment  of 
bag  limits  (chap.  337). 

Uutachnsetta.^FiTHt  open  season  on  deer  for  several  years  in  five  counties  in 
western  part  of  the  State  (chap.  545);  authmization  of  search  without  war- 
rant (chap.  548). 

■inUslpil.— Decision  in  State  v.  Hill  (S3  8.  411),  declaring  unconstitutional 
the  local  ordinance  of  Itawamba  County  prohibitit^  hunting  by  nonreddents 
except  on  their  own  land . 

Ulasonil.—Eetablistunent  of  State  game  lann  at  Jeffeieon  City;  creation  of 
office  of  millinery  expert. 

Now  Toik.— Close  season  on  doer  on  Long  Island  tor  3  years,  repeal  of  special 
buck  law  permitting  bucks  to  be  killed  first  15  days  in  November,  and  pro- 
hibition of  spring  flhontiiig  of  brant  for  3  years  (chap.  657). 

Passage  of  the  Shea  plumage  bill  (ta  take  effect  July  1,  1911).  This  bill 
prohibits  poesessioa  or  sale  of  aigrettes  or  other  plumage  of  birds  belonging  to 
same  families  as  birds  of  New  York  (chap.  356). 

Oklahoma. — Decision  of  United  States  Circuit  Court  of  Appeals  in  Rupert  t>. 
United  States  (ISl  Fed.,  87),  sustaining  the  Oklahoma  law  and  construing 
the  Lacey  Act. 

PennBylnnla.— Decision  in  Commonwealth  c.  McComb  (76  Atl.,  100),  sustain- 
ing constitutioQality  of  law  prohibitii^  use  of  automatic  guns  in  killing  game. 

South  Carallna.— Pnrvision  tor  appointment  ot  a  chief  game  warden  (No.  293). 

Wyomlni-— Traiwfer  of  25  elk  from  Jackson  Hole  to  Big  Horn  game  preeerve  at  a 
cost  of  about  $1,300  (Ann.  Kept.  State  Game  Warden,  1910,  p.  7). 

Arrest  of  23  Japanese  poftcbers  on  Laysan  Island ,  in  the  Hawaiian  Bird  Reserva- 
tion. These  men  haddesboyed  nearly  300,000  birds  during  the  summer  and 
autumn  of  1909.  They  were  brought  to  Hcmolulu  by  the  revenue  cutter 
Thetis  and  later  deported  to  Japui,  and  the  plumage  which  they  had  col- 
lected was  confiscated. 

Duck  disease  (cholera  or  coccidiods)  prevalent  locally  in  Utah,  C-olorado,  and 
California  (Cir.  80,  Biol.  Surv.,  p.  15, 1911). 

First  use  of  the  aeroplane  in  hunting  game  birds  on  grounds  of  the  Bolea  Chica 
Club,  Orange  County,  Calilomia  (Forest  and  Stream,  LXXV,  p.  J047,  Dec. 
31, 1910). 

National  Association  Game  CommiBstoners'  convention  in  Now  Orleans  (Am. 
Field,  LXXIII,  p.  169,  Feb.  1»,  1910). 

Vetoes:  New  Jersey,  graonl  game  bill  exempting  warden  service  from  civil- 
service  law. 

Publicatit»iofW.T.Homaday'B  "Sportsman's Platform,"  containing  15 cardinal 
principles  affecting  wild  game  and  its  pursuit  (Field  and  Stream,  Vol.  XV,  * 
p.  179,  June,  IBIO). 
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UU.  ConiieH.-— Act  creating  the  Appolachum  Fuk  (38  Stat.,  961),  ftppropriatioii  of 

920,000  for  feeding,  {Hxjtectiiiig,  and  removing  elk  from  Jackaon  Hole,  Wyo. 

(36  Stat.,  1258).    (See  alw  Aiiaona.) 
Ail«nia.— Protection  accorded  antelope  under  Territorial  lav  extended  by 

act  of  Gongreee  until  March  1,  1913  (36  Slat.,  912,  sec.  6). 
CalUomla. — IKvidoDof  the  State  into  SgamediBbicte  (chap.  241);  investigation 

of  the  game  commienon  (Western  Field,  vol.  17,  pp.  40^,  May,  1911). 
Delaware.— General  revision  of  the  game  laws;  provision  tor  enforcing  the  laws 

by  a  board  of  game  and  fieh  commissionerB  instead  of  by  the  Delaware  Game 

Protective  Aasociation  (chap.  162). 
GeoTclB. — General  game  law  providing  a  license  system,  bag  limits,  and  office 

of  State  fish  and  game  commiarioner,  and   prohibiting  sale  and  export 

(chap.  238). 
Idalio.— Creation  of  a  State  preeerve  for  big  game  by  cloeing  the  season  for  five 

years  in  Bear  I«ke,  Cassia,  Oneida,  and  Twin  Falls  Countiee  (chap.  208). 
minois. — Cloae  Jerm  fftr  woodcock  for  four  years;  opening  the  season  on  prairie 

cbickenwithabaglimit  of  Saday  lor  the  first  time  in  ei^t  years;  prohibiting 

the  use  of  rifles  for  shooting  vatcofowl;  repealing  the  reetrictions  on  baiting 

waterfowl;  and  abolidiing  the  State  game  fund  (H.  B.  676). 
Kuias. — Act  revising  the  game  law  and  placing  the  State  warden's  office  under 

the  supervision  of  the  University  of  Kansas  (chap.  198). 
Loulslaiui.— Donation  to  the  State  of  15,000  acres  in  Vermilion  Pariah  by  Chas. 

W.  Ward  and  E.  A.  Mcllhenny  as  a  game  preserve  (Forest  and  Stream,  Vol. 

LXXVII,  p.  167,  July  20,  1911). 
IH'^'fblp" — ^Repeal  of  act  providing  penalty  for  careless  diooting  of  human 

beings  (No.  38). 
Hontana. — Establishment  of  the  Snowy  Creek,  Pryor  Mountain,  and  Yellow- 
stone game  preserves  (chaps.  87,  100). 
New  Jersey.— Adoption  of  plumage  law  modeled  on  Shea  bill  of  New  York 

(chap.  168). 
Kew  York. — Paaage  of  the  Bayna  bill  providing  for  prohibiting  the  sate  of 

native  game,  permitting  traffic  in  certain  kinds  of  imported  game,  and  requir- 
ing all  game  to  be  tagged  before  being  placed  on  the  market  (chap.  438); 

provision  for  a  conservation  comminion  of  three  members  to  replace  the 

forest,  fish,  and  game  conimiasioo,  the  State  water  supply  comminianer  and 

the  forest  purclusing  board  (chap.  647). 
Shea  plumage  law  in  effect  July  1.    Attack  on  law  defeated  by  dismissal 

by  United  States  circuit  court  of  application  lor  injunction  to  restrain  Stat« 

officers  from  enforcing  its  provisicms. 
North  Dakota.— Acts  setting  aside  the  idonda  in  Devils  I^ke  as  a  bird  reserve 

(chap.  139),  establishing  a  game  preserve  in  the  Eilldeer  Mountains  (chap. 

143),  and  prohibiting  use  of  automobiles  <»  rifles  in  shooting  wild  fowl  (chap. 

141). 
Oregon. — Acts  r«placmg  the  office  of  g^me  and  forestry  warden  by  a  &eh  and 

game  commissionof  five  members  (chap.  152);  providing  for  the  establishment 

by  the  governor  of  bird  and  game  refugee  (chap.  264). 
Tenneuee. — I^ws  prohibiting  the  sale  of  robins  and  quail  (chaps.  18,  34). 
Texas. — Establishment  of  a  game  preserve  of  1,220,000  acres  on  the  King  ranch, 

in  the  southwestern  part  of  the  State,  with  more  Uian  100  lodges  for  rent  to  the 

public  (Texas  Field,  Feb.,  1911,  p.  78). 
Venuont. — Laws  cbangii^  the  deer  season  and  [Hotecling  does  absolutely 

(No.  193),  authorizing  the  game  commissioner  to  appraise  deer  on  forest  land 

inclosed  for  a  jnvatA  paik,  and  to  sell  tham  to  theowner  of  the  park  (No.  211). 
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IBll.  Wuliliiftoii. — Acta  probibiting  aliens  from  owning  guns  except  under  licenae 
and  consulai  certificate  (chap.  52);  and  establishing  a  State  game  preserve 
on  Puget  Sound  near  Tacoma  (chap.  84). 

West  Tlitlnla. — Repeal  of  the  resident  license  and  the  protection  given  iabbil« 
(chap.  47). 

MsoousliL. — Act  requiring  hunting  license  fees  to  be  turned  into  the  general 
fund  of  the  State  and  limiting  the  expenses  of  the  game  depailment  to  tiie 
amount  received  from  licenses  and  sole  of  confiscated  game  (chap.  S27). 

Tyomlsf. — Egtabliahment  of  a  Slate  game  commission  comprising  the  governor, 
secretary  of  state,  and  auditor  of  state  (chap.  66);  appropriation  of  SS,000 
for  preeervatioa  of  game  from  starvation  (chap.  3);  memorial  requesting  appro- 
priation from  the  Federal  Govwnroent  for  preserving  game  in  Jackson  Hole 
(House  Joint  mem.  No.  1). 

^nuisfer  of  smalt  herds  of  elk  from  Jackson  Hole  to  the  National  Bison  Range, 
Montana,  and  the  Wichita  Game  Preserve,  Oklahoma. 

Defeat  of  spring-shooting  bills  in  Massachusetts,  New  York,  North  Dakota,  and 
Wisconsin. 

Organization  of  American  Game  Protective  and  Propagation  Association  with 
endowment  fund  provided  by  manufacturers  of  guns  and  ammunition. 

Bhipment  of  3  buffalo,  a  bull  and  2  cows,  from  the  C<»bin  preserve,  New  Hamp- 
shire, to  Peru,  as  a  nucleus  of  the  first  heid  of  buffalo  in  South  America  (Ameri- 
GU  Kold,  Vol.  LXXV,  p.  285,  Apr.  1, 1911). 
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the  statute  or  other  source  of  original  information. 

In  some  cases  entries  include  dates  prior  to  1776,  the  initial  date 
of  this  index.  Such  earUer  references  have  been  included  for  the 
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I,  huntliig,  UaiDa,  IMU:  UlchUui.  1903: 
UlniNwla,  mi;  npoa  ol  law  IClchigaii,  1SII. 
AtnifiluM  tued  In  '""■ing  gune  Urda,  IBIO. 
Agricalture,  V.  B.  Dqit., 


Altrttte,  dedslaD,  Lonldaiia,  1907. 

Alt  gam  not  to  ba  lokt  Iff  glveD  to  pamiB  under  IS, 

New  York,  1901. 
'  Alabama,  tint  game  lav  (fire  honUitg},  1832;  camp 
huatlcg,  1846;  dedikin  ta  TJoderwood  D. 
Sbitg,  ISSl  (camp  hantlsg);  praUcUng  sidpe, 
nmuner  duck,  wild  turkey,  etc..  In  3  coun. 
ties,  ISH;  proUbiUng  htmtlug  wild  bogs  In 
Ifi  coonltBa  wttbout  notJoe,  1866;  unUOim 
open  (euon  In  Uoldle  CoiintT,  IBTl;  pro- 
hlUOng  bunting  wlUiout  wiltCBU  permiralon 
In  3  oountkB,  UBI;  new  oenstltatlon,  1901; 
gBOaal  game  lav,  Innludlng  A.  O.  U.  taw  and 
rqpeal  of  local  lam,  1W7;  decMon  In  Hfda  d. 
State,  1908  (wrlttsn  penulMiaD). 

AlMka,  export  of  eg^  1900;  flist  general  game  law, 
Inaladlng  pnitactltui  of  large  brown  bean, 
190%  tbrea  game  dtatrleti,  1904;  Uoatm  lyi- 
temand  wardena,  1908. 

AlkD  Hoanta  law,  lint,  Pnmaylnala,  1903;  Uusa- 
rhoaetts  leofi. 

AUani  not  parmlttad  to  hunt  deer  or  moose  Maine, 
ISJQ;  not  permitted  to  thiry  Sraume  In  pub- 
Uo  plaiw,  New  York,  1909;  not  permitted  to 
n  gnus,  PemuylTiiola, 


munmoD  tir  hunting  deer,  u 
bnllsta  problblled,  Colorado,  ISU;  Nebnuka, 
1901;  bnckabot  requlnid,  HaandnuetU,  1907; 


Anmtcan  Qame  Protective  Asodatlon  oiganlied, 

1911. 
Animals,  uae  as  bUnds  In  hunting  waterfowl,  Call- 


in  United  stales,  190B;  proteeUtn  exiendwl 
Arliona,  1911 
AntlsaIeplankadvacatedby"Fonet  and  Stream," 


Antlaprlng  shoeUng,  law  rape 

1871;  law  cowlltlonal  on  acUon  ol  oUier 
States,  Wbconsln,  1893  (sea  Spring  abootlng.} 

A.  O.  U.  eommlttee  on  protection  N.  A.  t>lrda,  1884. 

A.  O.  U.  "model  law"  for  piotaotlon  of  nangame 
birds.  New  York,  1S86;  Panns}1vanla,  1SS9; 
Indiana,  1801;  Florida,  1901;  Kentucky,  1901; 
MortHCaroUna,  1903;  Teonasaee,  1903;  Loui- 
siana, 1904;  Mississippi,  19«:  West  Vkglnla, 
1907;  Included  In  general  game  law,  Teiai, 
190S;  Virginia,  1003;  Missonil,  lOOS;  Alabama, 
1007. 

AppalachlHO  Park,  act  cmUng,  IBll. 

Appraisal  ol  dear  on  park  lands,  Vannont,  IBll. 

ApproprlatfoDS,  U,0OO  for  moose  In  New  York,  IDOl; 
115,000  for  bnOalo  bi  Yellowstone  Park,  1903; 
11,000  for  Innifarrlng  dwul  elk  to  Sequoia 
NatkHMl  Park,  1903;  1111,000  tsr  iaabv 
Wichita  Oame  PmirTa,  1906;  (40,000  bi 
bison  range  In  Montana,  1908;  110,000  for 
game  proteotlim,  AlaAka,  UOV;  »,130  lor  sh 
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oflacey  Act,  1' 


DO  for 


d  bird  re 


tlS.ODO.fbr  Harbum  Piik,  Idaho,  I9Wi  t5,0CO 
tM  [«edliig  alk,  Wyoming,  IBOe,  IBll;  t2O,00O 
for  slk  la  JactLaoD  Hols,  W;o.,  IBll. 

Arlioaa,  Board  of  Fish  CoDimlatloiiaa,  18SI,  )tii[a- 
dlctlon  extended  to  gome,  1887;  first  gmmt 
law,  1SS7;  last  record  oC  elk,  UWl;  Onnd 
Canyon  Oame  Praaarre,  1908;  anUlope  law 
eitoided  by  act  ol  Congrees,  ISII. 

Arbsmas,  Bonda;  bnntlng  prohiblM  IK'S;  nan- 
mldent  license,  I87S;  game  end  flah  declared 
property  of  the  State,  1S88;  declaloDi  In  8tat«  e. 
MaUoiy.  IBM  (nocraridenti);  Wells  FbijoEi- 
pnM  Co.  V.  Stale,  1006  (export]. 

Anest  vltliaut  wananl,  by  membon  of  Cenlral  Ax- 
aoclacion,  New  Jersey,  1ST4. 

ArtlBclal  light,  use  <□  himtliig  deer  pnAlblled, 
Michigan,  1S87  (see  also  On  lighting  and  Jack- 
ing). 

Atweiatioiia,  Fowling  and  Fishing  Asswlatloii,  Up- 
per Township,  Cape  May  CouDty,  N.  I.,  ISIJ; 
New  York  Asaoclatkia  for  tbe  Protecthm  of 
aame,  1844;  Bloamlng  Orove  Park  Assoda- 
Uon,  PennsylvnoiB.  13T1;  West  Jersey  Oame 
Protective  Association,  18^-1886;  UaasMbu- 
ntta  Flab  and  Qame  ProteotlTe  Aaaodatlon, 
1874;  Centra]  Association  tor  Propagation  and 


inoIGan 


,  New  Jen 


',  1874;  C 


Club,  Ohio,  1874;  Delaware  Game 
AsBDClation,  1879;  act  authoriilng  raimatlan  ot 
gameprotectlvcBSSoclBtlouB,  New  Jersey,  1879; 
Audubon  Society.  1886;  Boone  and  Crockett 
Club,  1887;  New  York  ZookiglQa  Society,  18W; 
Game  and  Fish  Protective  Assaclation  Dis- 
trict of  Columbia,  1887;  League  of  Amslcan 
Sportanen,  1888;  CalUomla  Game  and  Flah 
Pratectlve  Association.  1900:  North  American 
Ftsh  and  Oune  Protective  Assoclatloa,  1900; 


Aoduboa  Bocietlea, 


1911. 
:iety.  New  York,  1886; 
revival  in  Uassachuaetts  and  Peunaylvanla, 
ISM;  Natfonal  Araoclatkm  organlnd,  ItOS, 
inoorporated.  1905;  State  society  Incorporated 
with  powen  of  game  conimlsstain,  North  Caro- 
lina. 1903;  BauttaCarolbia,lgOT. 

gun,  prohibiting  use  In  hunUng  game, 
lallure  or  bills  In  9  States,  1906;  in  Ifl  States, 
1907;  pasnge  ot  law,  Pennsylvania,  1907;  de- 
cision Biutalnlng  conatltutlonallty  of  law, 
PeDuayivBula,  IBIO. 

Aulomobile,  uss  In  abootlog  wild  lowl  probiblted. 
North  I>akota,  1911. 

Bagllmlla  (birds),  Iowa,  ISTS;  MarytaDd,  1910;  (big 
game)  l£alne,  1883;  New  York,  1888;  Michi- 
gan. I80S1  Georgia,  1911;  half  bag  limit  ter 
boya,  miDols,  1909. 

Bdt«d  hooks  for  capturing  ( 


Balttng-dovea  prohibited,  Georgia,  1898;  ducks  pro- 
hibited, Illinois,  190^  Craps  with  big  game 
Iioblbtted,  Colorado,  1898;  turkeys  prohib- 
ited, Fanogylvanla,  1889;  testrlctteia  on  bait- 
ing watariowl  repealed,  Illlnals,  1911. 

BaniegiitBay.wIldfOwlAiKitillgrsKnIMkiiis;  New 
Jersey,  ISTt. 


Batteries  prohibited,  New  York,  1S3K  New  leney, 
isez;  Ohki,  1680;  Michigan,  1897;  laopen  water 
in  Currituck  Bound,  N.C.,  18T0, 1807;  Baru)- 
gat  Bay,  N,  J..  1879;  liocDsed  on  Suagudwiina 
Flats,  Hd.,  1S72. 

Bayne  bill,  New  YoA,  191L 

Beaglee  {nUblted  in  hontlng  deer,  NewYork,  1788. 

Bean,  black,  cfoee  aeaarai.  New  Ycrk,  1904; 
brown,  close  asason,  Alaska,  VKB. 

Blblkigrai^y,  HaUock's  BlbUopvphy  for  Sport*- 
men.  1880;  New  York  Public  Library  List  at 
Works  on  8p(vt  and  Sbootlng,  1903. 

Big  game,  committee  appointed  by  Congress  to  lit- 
quire  Into  law  tor  protecting,  187% 
uae  for  batting  trai«  ^DhlUted,  CoknadD.  1808. 

or  swivel)  1966;  Now  York,  186«-fl»;  North 
CaroUna  (Currltnck  Botmd),  1870;  Maryland 
(Busquehamia  Flala),  187%  WlKOliln,  1887. 

Bills,  etc.,  in  Congress,  Cole  resolutfon,  1872;  Boar 
bUl.  1898;  Laoey  bill,  1897-1900;  Teller  bill, 
1897;  Bhiraa  bill,  1904;  Waeks  bill,  1908. 
In  Slate  legUatates,  Blow  bill  defeated,  1111- 
DOls,  189S;  Sbca  bill.  New  York,  191%  Silx 
bill  defeated.  New  York,  1908,  1907;  spring 
shooting  bills  defeated.  New  York,  1906,1911; 
Maseadiusetts,  1911;  North  Dakota,  1911; 
WlBOonaln,lglli  Stockenbruck  bill  defeated, 
Califomla,  1909. 

Bird  day.  Oil  City,  Fa.,  1894;   bUl  vetoed,  CallfOr- 


Bison  range  (see  Natlonai  bison  range]. 

Black  act  (9  Geo.  I,  chap.  Ht,  ITZ),  ded^ou  in  Stata 

P.  Campbell.  Geoigia,  1808. 
Black  bar,  dose  season.  New  York,  1904. 
Blinds  lor  capturing  wild  turkeys  prohlbitfld,  Fram- 

sylvBuia.  1S89. 
BUuds  prohibited  lo  o^ 

N.  C.  1870;  fl 
Bloodhounds,  prohibited  In  hunting  d 

York.  I78II. 
Bhnmli^  Orovs  Park  A 

1871. 


mlasloiiers). 
Boards  of  docUng  polios  (see  Doitklng  pollcp). 
Boats,  pgeamatlc,  pnUblted,  HMUgan,  1897. 
sail  prohlbltad.  New  York,  1868;   New  Jonar 

(Bamegat  Bay),  1879;  WlsconaiD.  1887. 


1SS7. 
steamprohlbited.  NewYork,  1889;  NawJeriej 
IBanwgat  Bay),  1879:  Wiscnmaln,  1887;  Mich- 
igan, 1B9T. 

Bonding  gune  iu  close  season.  New  Yix-k,  1901. 

Boobias  or  ruddy  ducks,  cioae  season  lor  rlDg  shoot- 
ing on  Carrltuck  Bound,  N.  C,  1899. 

Book  of  tha  Game  jAwa,  Reynolds,  1890. 

Boone  and  Crockett  Qnb  or^tniied.  1887. 

Biant  shooting  at  night  piohihtlsd,  New  Jer»y, 
1869;  close  season,  Nevada,  1861. 


!BICAN  OAMB  PBOXECtlON. 


4d 


Bnnrn  lav,  pmhlbtUng  iprlng  itwotliig  U 
Ymi.  IKS. 

Biickibot  Teciulnd  In  klUlns  d«r, 

lsaT:NawIlHminbin,1907;  New  Jgngy,lH» 
imn  Ammonitloa). 

Book  law,  pennJttiQi  buclcs  to  be  klUed  In  flrat  IS 
days  Id  NoTember,  npealad.  New  York,  laio. 

BuUeta,  vn  ol  steel-polaled,  pn>liiblted,  Calando, 
1896:  Nebraska.  IMldeealMAnuDunltlanl. 

BuU  buating,  CalUoniUt,  IIM  ()Ba  Anlnuda  u 
bUnda). 

Buffalo,  date  nMOn,  Idaho,  UU;  tlist  bill  Inln- 
duoed  in  Congress,  ISTl;  bill  lo  praveiit 
9l*ufAlerlnT«Titoc1n(TcUed),  18741  kllUnft 
of  Isat  iHilblo  In  Texas,  ISSCI;  flret  census 
1889:  10-rear  rloae  wasoo,  WyomlDK.  1890; 
attablldimeot  of  Coibln  bod,  New  Hamp- 
Olie,  UaO:  dcriiuctJau  oI  Loet  Faric  Herd, 
Cokuado,  1807;  purchaae  fOr  YeUowatane 
National  Faik,  1902;  placed  In  WicUU  game 
pneerve  b;  New  York  Zoologlal  Sodet;, 
igOTl  bill  Cor  Adlnmdaek  berd  vetoed,  New 
York,  19071  «Ble  ol  Pabk>  twd  to  Canadian 
Oovonmait,  1907;  boA  plaoed  on  Natlma] 
blaaa  range,  Uont.,  by  American  Bleon 
SoeiMy,  190ti  dilioient  to  Pan,  1911. 

Cagea  for  csptiulDg  game  prohibited,  Mlcblgui, 

CBllloniia.  fint  game  law  (local),  18£^  shortening 
open  seasona,  1863;  (general)  18M;  Jarlsdlo- 
Una  ol  flsh  commlalonsrs  extended  to  game. 
1878;  protwtlon  ot  elk,  antelope,  aheep.  and 
ftsm^  deer  throi^bout  tbe  fear,  1883;  ^tab- 
llshment  General  flrant,  Soqiiola,  and  Yosem- 
tte  NatUmal  Parka,  mO;  decMco  In  Ei  parte 
Uaki,  ISM  feale  Imported  game):  Kellogg  r. 
King.  IBM)  (prlTite  presn^es);  milliner;  pro- 
vWon,  UBS;  tmSo  In  eggs  from  Faralloc 
Istandastaiiped,  1896;  supervlson  may  thon- 
en  open  seasons.  IHBT;  Oame  and  Rib  Pro- 
tective AaeodaCion,  190%  ooostllutional 
amendment  proridlng  flab  and  game  distrlrls. 
isra;  kllllngeikaMonr,  190fi;  UccDseEystem. 
1907:  vetoes  or  bills  establishing  bird  da;  and 
a  game  commission,  1907:  game  refuge  on 
Pinnacles  National  Fomat,  lOM;  animals  as 
blinds,  IWD;  game  distilct^  1911;  Inveetiga- 
tlon  of  game  caumlsiliai,  IBII. 

Camp  hunting,  Alatama,  1S«;  Florida,  ISJl;  de- 
cMon  on  camp  bunting  law.  Alabama,  isil. 

Caiibou,  claacBeasDD,  Uaine,  1870;  oloae  term  Ulnne- 
BOta,  190£.    (See  p.  IS.} 

Cats,  bills  to  regulate  keeping  dallad),  Masiachu- 


luol  buffalo,  1880. 


game  prohlUcad,  lUch- 


Chiel  game  protector.  New  Y 

CivUeervln 


UKK  oral  »""■'"»- 

timifl  for  game  wardens,  Wisconsin,  1009; 
bill  exempting  warden  serrloe  vetoed.  New 
Jetae;,  1910. 
Ckiee  seasons,  colonial  laws  (derr],  Masaachueetts, 
lOM;  Connecticut,  1098;  Virginia,  1099;  New 
York,  1T05;  Pennsylvania,  1731;  Delaware, 
17Z1;  Naw  J«aef ,  17X3;  Mairland.  1730;  Nortb 


Ckaa  seasons  (see  under  each  speoiee  and  also 
under  Bonday  and  election  day). 

Cloae  seaaon  table,  flial,  1873;  Dqwrtment  ol  Agri- 
cultute,  1900. 

Cloac  teim,  flist,  dea  (Uaaeachoaetts,  171S-21), 
Vlisinia,  1773-76;  New  Jawy,  three  (ountltB, 
18SS-B8  (Btate,  1862-87);  Georgia,  Bcreren 
County,  ISse-fli  (Vmnont,  180&-a7);  ruOed 
gronae.  New  Jersey,  1899-72;  Hasmchnsetla, 
1S70-T3:  moose,  Ualue,  ISTS-SO;  elk,  Ulchlgan, 
187B-8B;  beatb  hen.  New  Jer«y,  1860-71. 
HasBBchuseCts,  1870-76;  quail,  Pecnsylvanta 
(Berka  County),  1870-73;  ruSed  grouse  and 
Isclc  rabbits,  Detaware,  1886. 

Close  term  every  Bftb  year.  South  Dakota.  18B7. 

Cocddloalsln  ducka,  1010. 

CodlflcatloQ  of  game  laws,  New  Jeraey,  1846;  New 
York,  1S71,  VXK;  Ukbigan,  igoi;  Urine, 
1908;  Ohio,  UOL  (See  also  Ravlsloa,  Utah, 
1009.) 

Coear  d'Aleoe  lodtan  lUservallon,  game  refuge, 
Idaho,  IDOB. 

Code.  Ballock.  19BT. 

Cole  resolutloo,  Congren,  1B73. 

CoUbaciUoele  in  quaU,  1907. 

Collecting  for  sdentlflo  purpoMa,  New  York,  1862; 
Uassaobusetts.  1870.  (See  also  A,  O.  TT.  law 
and  Permits). 

Cokndo,  flrst  game  law  (tmlfonn  season).  1867; 
lurlsdictlan  of  Bsb  oommiasloDer  eilended  to 
game.  18S1;  use  of  elk,  deer,  m  antelope  for 
baiting  traps,  1803;  datmctlan  ol  Loat  Park 
bulTalo.1897;  marklag  packages  of  fish  and 
game,  1899;  i»ohlt>ltlng  use  of  eteel-pDln(#d 
bullets.  1899;  dedslon  In  Horabeke  e.  While. 
1901  (nle  of  hides). 

CouimMon.  birds,  Rhode  Island.  1809. 
forest,  tsb  and  game.  New  Ym*,  18SG. 
game,  Pennsylvania.  1B9S:  Wyoming,  1911. 

ComminioDerB,  Oeh.JurisdiceioD  extended  to  game, 
California,  1$!8;  Ualne,  ]R»);  Usasacbuaetts, 
1886;  Arlsona,  1837;  New  Jersey,  1894. 

Commiaslontra,  Ssh  and  gome.  New  Hampshire 
187B;  Ohio,  1888;  Ulnnesota,  1801;  ConnecU- 
Dut,  1395;  Indiana,  1809;  replaood  by  game  and 
Osh  warden,  Uontana,  1901;  Delaware,  isll; 

CongTees,  acts,  bills,  and  resolutions— regulating 
hmiting  In  Indian  Territory,  ISS2;  Cole  mo- 
hition  directing  B«nate  to  Inquire  into  law  for 
protection  of  big  game,  1871;  establlahrarul  of 
Yellonstone  National  Park,  187%  blU  to  pre- 
vent slanghtv  ol  bufUo,  1874;  game  law  ks 
District  of  Columbia,  1878;  forbidding  Terri- 
torial  leglalatiircs  to  pass  local  game  laws, 
lS8e;cMabllshmentofOeneralOrant. Sequoia, 
and  Yosemite  National  Parks,  1890;  proteo- 
tlon  o(  game  In  YeUowstone  National  Park, 
1894;  prohibiting  bnpsss  on  natloDatroilltsry 
roservBtlona,  1897;  Teller  bill,  ISB^  Hoar  bill, 
1898;  Lacey  bill,  1897-1900;  Alaska  game  law, 
1901;  qiproprlatlon  for  buDrJo,  YelloWBtone 
Pork,  1902;  egg  act.  10O2;  Bhlraa  bill,  19IM; 
Wicldta  game  jtatm,  1906;  act  protilblting 
hunting  In  DistiM  0(0 


CHBONOLOGT  AND  INDBX. 


blrdu  on  bird  i«Bcmttloiu,  IWS; 
Qnod  Cuij'oa  Quae  Proerve,  lOM;  kppro- 
[rlatlon  for  blwa  moet,  1«0S;  Week!  bill, 
1908;  Ftdenl  criminal  oodc,  1909;  ntabllab- 
ment  at  Qiaiia  NaUooal  l^k,  1910;  act 
matlog  the  Appalachian  Park,  1911;  appro- 
prlatlim  for  elk  In  Jackson  Hole,  WfO.,  1911. 
ectlcut  (export  of  deer  akUu,  1677;  clo«  Ma- 
nn on  deer,  1«M);  towtu  authwiHd  to 
nuke  by-lawB  raguUtlog  capture  of  birds, 
IHSK  protectioa  of  liiMCtivoron»  birds,  ISSO, 
use  of  ferreta  problblted,  1865;  nat  da;a,  1880; 
appolntnmnl  irf  game  waidans  b;  nbotman 
ot  ttiwuB,  1S83;  pnblbttiiig  on 
capture  labbita,  1897; 


OaasnraUon 


autbodilng  dlrbkni  of  Stale  hue  flsh  tad 
game  districts,  1903;  Nelxaaka.  pinhlbltlag 
local  (ama  and  llah  Uwa,  187%  Pennsytraikia, 

1776:  TenjKBwe.  autboctilng  local  legWatliHt, 

ISTO;  (Texas,  ie7fi). 
CmUd  herd  of  bullak)  eiUbUsbed,  1890. 
Ooanty  laws  repealed,  Tanneraee,  1903;  Taias,  UUG; 

Virginia,  1903;  Alabama,  1907. 
Count;  Donrealdeat  licenses,  New  Jennf ,  IS73. 
Count;  boards  irf  poUoe  sutboiiied  to  pan  ofdi- 


Count;  supcrrlsara  autboflxed 

tx  game  prolecCliai,  New  Yor! ,  1849;  to  pro. 
claim  game  law  InoperatlTe  lor  one  year, 
Kansas.  18ei;  to  regulate  protaoUon  ot  gaou, 
Ulnlsslppl,  1871;  to  pass  oidhuuicea  lar  I>R>- 
teotlon  ot  birds,  llsb,  and  Tame,  New  York, 
1871;  (see  also  Conneotlcut  1833);  to  eborteu 
open  seaaons  lor  Bah  and  ;:  >"m,  Calltvnla, 

Nevada,  1903. 
County  warden,  Ualne,  lg£l;  Florida.  1897;  Ofletgla, 

1903;  Esntuck;,  ISOt;  South  Carolina,  190S. 
Cnne.olixe. 

e.  1901. 


Ulnnesola,  1SS7. 

(Ousting  deer  problttlled.  New  York,  Ig8«. 

Curlew,  oloee  season,  Massachnaelta.  1835;  1819. 

Currituck  Sound,  N.  C,  flre  bunting  pnhlbllad, 
1869;  big  guns,  batteila,  and  Ulnds  hi  apaa 
water  pnblblted,  1870;  game  keepers  pro- 
vided, 1891-188G,  1899;  iionmldantB,rat  days, 
Intertereooe  with  hunting,  1897;  regulations  re  - 
guding  deoo;sBiid  rlng-abootlngbooblee,  SK. 

CuTler  Club,  Obki,  1874. 

Damage  done  b;  deo.  paid  from  prtvala  funds, 


Deotokmi^  Aldilch  >.  Wright,  N.  H.,  1S7S  (fur- 
Allen  V.  W;akotI,  N.  J.,  1880  (nanreridait  11- 
Am.  Exp.  Co.  B.  Penile,  ni,,  1880  (tnnipoc- 

Chew  s.  Tluunpson,  N.  J,,  1817  (trespass  with 

guns). 
CSmm.  B.  Hall,  Han.,  1880  (sale  ot  Imported 

game). 
Conun.  i.JCeOomb,  Pa..  1910  (lutamaUc  guru). 
Comm.  V.  Wllkbuon,   Pa.,  1891  (sale  of  ho- 

portad  game). 


DeadUls  prohibited,  Mlnhlru.,  1897. 


DMerioh  v.   Pai«D,  H.  Y.,  190S  I 

prtTate  preecr » a). 
Ex  parte  Maler,  Cal.,  1894  (sale  ol 


Haipn  I.  Oallowa;,  Ela.,  1910  (county  Uoenaa). 
Himibete  v.  While,  Colo.,  19M  (ie|devhi  deer 

hides). 
H;da  I.  State,  Ala.,  1908  (written  penntsslon). 
In  ra  Ebeile,  U.,  US*  (nourceldoit  license). 
Javlns  B.  U.  B.,  D.  C,  1897  (sale  of  Imponad 

Kellogg  B.  King,  Cal.,  1896  (private  prewrvn). 
Uagner  o.  People,  111.,  ISSl  (sale  ot  bnported 

game). 
HcConneU  s.  UoEllllp,  Neb.,  1904  (oonflscBtlon 

of  guns). 
UoGfttd;  B.  Virginia,  1S77  (restilotloDS  00  noD- 


1897  (steal  Imponed 
People,  N.  Y.,  1908 
.,  1it41  (deflnltlan  of 
Bulbk)  FHh  Co.,  N.  Y.,  1900  (pos- 


PMps  c.  Raoey,  N.  Y.,  137G  (sale  of  Imported 
gante). 

Roth  B.  8Hta,'Ohlo,I8B4  (wle  otbupocted  pma). 

Rupert  D.  United  BtatM,  Okie.,  1910  (export). 

Bchulta  V.  Warren,  111.,  1806  (bunting  on  over- 
Dowed  lands). 

smith  V.  llarytand,  186t  (DonrtHdeota). 

Bute  c.  CampbeU,  Qa.,  1808  (Blank  Act). 

Bute  B.  Hill,  Miss.,  1910  (oonnty  ordhianoe). 

Bute  B.  UaUory,  Ark.,  1904  (nonrertdcDla}. 

aute  B.  Poole,  Minn. ,  1904  (large  tine). 

Bute  B.  Rodman,  Hlnn.,  18H  (poesnrioD  In 
olosesesaon). 

Bute  B.  BBimdeia,  Hans.,  1877  (expect). 

SUte  B.  Bubwarti,  La.,  1907  (algieltta). 

State  >.  Bnowuun,  lie.,  1900  (guides). 

BteTvos  V.  State,  Ud.  ,1809  (sale  of  Impened 
Sann). 

Underwood  b.  SUU,  Ala.,  1851  (camp  bunting). 

United  Btateav.  Smith,  Pa..lgQ9(LaoB;  Act). 

Ward  t.  Raoe  Hose,  Wyo.,  1898  (U.  S.  Bup. 
Ct.— Indians). 

Walk,  fargo  Exp.  Co.  p.  State,  Alt.,  UOt  (ex- 
port). 


UeirlU  B.  Pelade, 


AJfBBlCAK  QAJilB  PBOTECnOK. 


Deooya,   Kva,  prahlbltnl  In  Nantucket  Count;, 

Uira..  190S. 
Dfcafs,  piJClDS  In  wUer  befoie  lunrtK  or  ihoDtiug 


blbllBd,  NoiUi  Ondma,  ISM. 

D«r,  sppnlaal  on  landi  Indoatd  br  prlvaU  pvk, 
VniDont,  leil. 

Dam,  damage  b>  etopi,  Vcnnont,  IMS;  l[*tiiB,  1M3; 
UMMitnuetta,  una. 

Dm,  Hist  oloM  MasoD,  UanaohiaiiCti,  MM;  Ccor 
DBOtlcDt,  IHM,  Vlrslnla,  IM):  flnt  olon  Urm, 
Vliglnia,  1773-17701  elosa  seoKU,  New  YoA, 
178S;  VtrmonC,  1797;  Vlrginl*,  1801;  New 
Hunpsblra,  lau;  dene  BtaaoD  S  yaais,  3  coim- 
tln.NawJenay,IKtl3:ireaR,aoreTanC(Huit;, 


Long  Island,  N.  V.,  UBS;  UuHdiautts,  1S7D- 
1872;  boandlng  pn^biled.  Jimr  York,  1868: 
UmJU,  lUlDii,  1883;  New  York,  188«;  kUUng 
In  water,  lUchlcan,  ISST;  Wlacoubi,  1807; 
North  Otodni,  IMS;  killing  on  kn,  Wlaoon- 
dn,  1807;  lacking,  ate,  New  YaA,  18S7;  an- 
sm  reopened,  New  Jeieej,  190>;  lleaeohu- 
letti,  IBIO;  okMB  ter-n  (oi  3  yean  oD  Long 
Island,  ISIO. 
Deer  oDlceia,  ICesawhiaatls,  IT38;  New  Hampahin, 


1741. 


s,  176t. 


la  Law,  New  Ilanip- 


«  (don  snKm  on  dear,  1731):  pcohlbltlng 
SondsT  banting,  ITBS:  prohlblUnt  nonnal- 
dents  From  killing  or  oaptuilng  ¥rDd(Owl, 
1839,  IBU;  piolectlng  upbiid  game  (New 
Caitle  Coontr),  1847;  geaeral  gams  law,  ISSl; 
rail  and  reedblrds  protected  and  special  pro< 
vMoD  Sot  pobllcatlon  ol  the  law,  1856;  Game 
Pratectlve  Araoclatlon,  1879;  waterfowl  pro- 
tected and  cloae-tenn  rolled  grouee  and  jack 
labblD,  1889:  prohibiting  hunting  In  mow, 
1887;  generel  lavislon  ol  game  laws,  1911; 
boaid  of  game  and  fiah  mminlnlonan,  IBll. 

Deputy  wardeos  abolished,  Uissourl,  1907. 

Digest  of  Bird  and  Oaine  L«ni,  Dodse,  ISU. 

Dlseese,  quail,  1907;  dunk,  1910. 

DMricta,  game,  Ulohigan  (tipper  Fanlnnila  dav 
tnaoa),  1887;  New  Janey,  1888,  190K  Tot- 
fuaaee  (conalltutlooat  pnvlskui),  I87D;  Call- 
(bmla  (constitutional  amendment),  1902; 
North  Dakota  (district  vardane),  19D8;  Vir- 
ginia (district  wardens),  1903,-  Alaska,  lOM; 
Calibida,  1911,    (Bea  also  Long  Island.) 

District  of  Colnmhls,  first  geneml  game  law,  1878; 
dcdsloa  hi  jBvhis  v.  United  Suites,  isgr  (sole 
1^  Imparted  game);  Oame  and  Fish  Pn>ti»- 
tlve  Amdation,  1897:  bunting  pndilblCed 
eioept  on  EasCam  Brannh.  1908. 

DIsCrlot  wardens,  Vl^loia,  1903. 

Dodge,!.  R.,  Digest  ol  Bird  and  Oame  Laws,  ISOG. 

Doe  Uw,  Kentucky  [sposlal  oloae  aBasoD],  I8«l; 
Calilcrala,  1B83;  Bouth  Dakota,  1897-99;  Utah 
(lepeahd),  laom  Vumoiit  (npwded),  1909; 
(raatttad),  1911. 


D09  fimning  at  laiga  (Virginia  beagles  or 
hounds— 1738). 

Do^  tiahilng  on  gaioa  birds  In  close  Haaon  pr[>- 
hiblcad,  Uloblgan,  I8BI:  beagles  w  blood- 
houndi,  New  Ynk,  1788;  use  In  hunticg  doer 
prohibited,  PenDsylvanla,  1849;  Xew  York, 
1889;  Indiana,  1879;  Ulohigan,  1887;  Vlrghila 
(in  close  season),  1858. 

Doves,  oconplele  prolection,  Conoeottout,  1850; 
New  Jane;,  180):  baiting  prohibited,  Oeor- 
gla,  1898;  shooting  on  the  ground  prohibited, 
Ohio,  1904. 

Dough  bfatl,  cleat 

DiDUgbt,  may  c 

Vermont,  1908;  JCamachusetts,  1909. 

Drugs,  use  prohibited  in  capturing  game,  Ulohigan, 

Duck,  disease  (chiden  ot  eooddfaisla),  IBIO. 
Duck-egg  fake,  Alaska,  memorial  Oregon  logisla- 

tuie,  1^5;  history,  UBS. 
DucUng  polloa,  llarylond,  1872. 
Ducks,  baiting  prohibited,  lUinols,  190*. 
Duoki.  close  ssason,  Rhode  Island,  1848;  Calilooila, 

18m;  Hlctal^n  1859;  New  York,  laW.  Nevada, 

18S1;  Uassachusatts,  1870. 
£agle  protoclad,  New  Yotk,  1867;  Idaho,  1879. 
Kgg  Act,  1902. 
EggtiBOiaon  Fanllon  Islands  stopped,  Callfotnla, 

Eggs  ol  game  birds  pmteoled  (upland  gams.  New 
York,  1704;  nests  andeg^,  Connectkut,  1842); 
Ksntacky,iaG1:lnipi>rtatiaa  prohibited,  1801; 
export  from  .\laakB  prohibited,  1900;  hnpoi^ 
tatlon  under  permit,  ISCe. 

Eggs  and  naats  of  """E""*  birds  protected, 
Connecticut,  1850;  Vermont,  1851;  Feniksyl- 
yania,  1SS8;  Kentucky,  18U. 

Eleotloa  day,  hunting  pn^bltsd,  Karyland  (IIa> 
find  County).  1903. 

Elk,  last  killed  In  New  York  abont  1845;  last 
raported  in  A/icona,  1901;  dcea  season,  Call- 
ttnOa,  1852;  close  tann,  Ulidil^ii,  1879;  Catl- 
tinnis,  1883;  proTlskin  lor  restocklug  Adlrott- 
dacks,  New  York,  1901;  klUing  a  felony, 
CalUbnila,  1905;  approprtstloa  for  Csedlng, 
Wyoming,  190B;  transfer  to  Big  Horn  Oame 
PrasBrre,  WyomLag,  1910;  approprlatlori]  for 
leading,  Wyoming,  1911;  transfer  to  Natlraal 
Blsui  Rang*  and  Wichita  Oame  Fieasrra, 
1911.' 

Elk  teeth  (tae  Tuskjumtlng). 

Ei^Ush  spafTDW,  Introduotku,  1850,  I8SZ:  exempt 
tram  protaotian,  Petmsylranla,  1888;  New 
Jersey,  IBSS;  New  York,  1886. 

ETidence  ol  sale  In  close  nason.  New  York,  18(7. 

Eiamloatknis,  oral,  for  deputy  game  wardens,  Wis- 
conshi,  1909. 

Eiplosivaprohibitedlaoapturlnggame,UUilgan, 


export,   WlsooDsln,   1887.     (See  al»  Shlj^ 
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E»lJa  nMBlim  l^tiilatlOD, 

kansas,  1R75;  (Increus  In  market  buuUiig 
lloansB,  Aikansiu,  1807);  close  tenns  tor  dser 
luid  aoMope,  Kanata,  IWB:  (7  hml  lam. 
North  CHallin,lBDR):  naldantlleeiiH,  Tuu, 


Fake  (an  Dast-ttS  lake). 


CHftO»0L0Glf  AND  IKBEX. 


Fwwta  piDteoM,  Nnr  Y«t,  181%  1M7. 

Fntbsn  (aea  Itamage). 

Federal  lame  lav,  oldat  In  ftrrce,  IndlaD  TmUoiy, 

radanl  JitrWIetion  of  mitnlorf  biidi,  Bhlras  bill, 

IWt;  Weaki  bill,  igOB. 
FMdlog  eama,  IIII110I9,  UassachusBtls,   I^iuuyl- 
Tanb,  1KB:  apprnpilatkiii,  Wromlac  IMS. 
Fees,    license,    niuiresldeut   bliditat   tUO,    mooie 
license,  Alaaks.  IMS. 
Nonioident  lowest  U,  Utah,  IWB. 
Reciiiroca],  Hew  York.  ISOO;  Tannaana,  1101: 

K«ituct7,  ISH. 
BffiUent  biRhest  ft,  lOmaati.  19O0. 
SBSIdant  loffost  2S  oenti,  MiimcBOU,  ISW. 
Fdony,  killing  buffslo,  maase,  and  other  game  pro- 
tected tbiDuftanut  tbe  yeaCi  UoDtana,  1807; 
kUUne  deer  In  ck>9e  waxiD  or  buotlng  thsn 
vLth  dogp   In    tiro  townshipe   in   HJtchell 
Counly,  N.  C,  igal;  killing  elk,  CaliOraia, 
IMS;  head  hunting  and  luak  himUng,  W70- 


Fonale  deer,  elk, 

South  Dakota.  I8B7.    (See  also  Don). 
Ferrets,  use  problbilsd  in  hunting  rabbits,  Rttode 

bland,  IMO:  CoiUHCtloul,  ISGfc  Wegt  Vlr- 

gloKi.  19(9. 


lish  <T}  currency,  Vermont,  1 
Flmmis.  use  b;  9]at-E9,  Florida. 

Inhuidllng.  Uaine,  ISIHiUlnnaals,  leOSinie 
or  gUt  to  peranna  under  IS  prohibited,  New 
York.  IMS;  not  to  br  carried  by  aliens  hi  pub- 
lic places,  Mew  York,  igot;  uie  within  i  mUa 


Fire  hunting  prohibited,  Uaryland,  1730;  South 
CaroUna,17ae,178S-l788,i;8e;  North  Caralina, 
1777.  17TII.  1784;  OeOTgla.  ITTO;  Vltginla,  1792; 
tUsstaJppl,  1803;  AlahamH.  1803,  USi;  Fknida, 

Fire  pnitectlou  made  duty  ol  State  warden,  Mioh- 

FUicommlsskinen.Jmiidlctiau  extended  tngarae, 
CalUQmla.  1S78;  UaisachuMtts,  ISSej  Colo- 
rado, IBBl;  ^'yoming.  ISBG;  Texas.  ig07. 

FIthcoDuulisloD  reoreuiiied  as  flab  and  game  oon- 
miasion,  Vermont,  ISe3. 

Fish  and  Game  League.  Vennont,  ino. 

FIsb  and  game  warddi,  Iowa,  1807;  Utah.  1017; 


an,  1887; 


Flib  and  oyster  commissioner,  JurMlotkm  extended 

to  game,  Texas.  IM?. 
Fish  hawk  protected,  New  York,  18BI,  1867;  N'ew 

Jeiaey,  1885. 
FloiMa,  laws  piohibitkiK  Ore  hunting,  1S2S;  slayef 


without  weeUy  llMOM  ISXI,  camp  hnntlnc, 
ISfil;  Btmday  hunting,  ISSS;  hunting  permis- 
■Icia  law,  ISOS;  uonmident  licenses,  187.'<: 
plnmebhds.lSTT;  noneipart  law,  18»3:  mima- 
taa  protected.  18V3;  oounty  wardens,  I»'7; 
A.  O.  U .  law,  IMl;  first  national  bird  roerva- 
tkm,  1003;  deolslan  In  Harper  t.  OallowaT 
(county  lloeiue),  leiO. 
tat  and  Stream  esUbltshed  1S7S;  antlade  plank 


Fort  Niobran  UiUbuy  Baerratkn  a  game  rriuge, 

iMe. 

Fruit  growers  allowed  to  destroy  birds  bijming  their 
oropa,  bni  vetoed,  Oregts,  1M7. 

Fur.  Fhi,  and  Feathar,  Suydam,  1808. 

Oame  birds,  defined.  New  York.  1886;  FouisylTanla, 
1880;  Indiana,  IBOI  (sea  alao  A.  O.  U.  "mo<iel 
law"];  sala  la  dan  season  prohibited.  New 
York.  1801:  prateotAd,  llaliu,  186%  shlpmnit 

Oame  and  Dili  oommlidoii  eatabllilied,  Nelnaiks, 
IWl;  reorganised,  Louisiana,  1010. 

Oame  and  fish  protector.  Oregon,  IBU. 

Game  and  fish  warden,  MIsaourt,  1896;  Wnt  Vtr- 
ginla.  188T;  New  Uexkn,  19D3. 

Game  nonstable.  New  York.' 1871;  r 
Oame  districla  (see  dhtrlols). 
Qanie  Cum.  QUnols,  IMS. 


Oame  tDr  telt.  use  of  elk.  deer,  or  sntelope  piohlb- 

Itad,  (Morado,  1808. 
Qaffle  fund  (see  State  game  lund), 
Oamekeepers,  Currituck  County,  N.  C,  1801;  taw 

(npealed.  1896);  reenaoled,  1800. 


New  York,  1019  (t 


nting  privilege);  ITOB  [close 
(hontlDg  privll^e);  1004 


lCBiBachu3> 

(cioaesee 

Connecticut,  tOTT  (export);  IfSS  (fHoat  season). 
New  Jersey,  1B7S  (privHege  of  bunting  on  un- 

Burveyed   lands;   1732   (Drat  piDteettou  of 

Rhode  Island. 
Pennsylvania,  1721. 

DeUware.  1711. 

Uaryland.  1730. 

North  CaioUna,  1718. 

New  Hampshire,  1T4I. 

South  CaroUna,  17U  (uonnaldentB). 

Vermont,  1770. 

Georgia.  17M. 


Aiabuna,  1822. 
Florida.  IKS. 
Ualne.  1830. 
Indian  Territray,  U 
Ulssourl,  1&31. 


Calilotnia.  1863  (kwal);  1 
Illinois,  1853. 


.,C(iog[e 


AUEAICAN   OAME  IVOTECTION. 


Oaine  bw,  flnt — CanttDOed. 


Kusu.  1861. 
Kwtucky,  IMl. 
NgTwla.l8fll. 
Idaho,  1804. 
WuihlngUiD,  18U. 
'Colorado.  1867. 
Wot  Vlrglnta,  18(B. 
Wyoming,  IMB. 

,1870. 

g.lB7a 


Norm  Dakota.  IgTt. 

Soath  Dakota,  187t. 

DlitUct  or  Columbia.  U78. 

New  Uexloo,  1880. 

ArlEOM,  1887. 

OUatMma,  18K>. 

Abjka,  IMO  C^gi),  itna. 
Qame  law  publicallans,  Dodge*!  Digot  ol  Bird  uid 
Oamo  Lawi,  ISflfii  Buydwn'i  Pur,  Fin,  and 
PcstlHr,18W;  Bist  pamphlet  editions  or  game 
Ian,  New  York,  1S73;  flntcloieHaKmUble, 
1S7I;  Fonat  and  Stream,  1873:  HaUook'a  B[t>- 
Uqtiqihy  br  Bportlmen,  1880;  Bmlth'a  Lav 
of  FMd  Bports,  ISSS;  Reynold's  Book  of  tile 
Game  Lsvi,  1890;  New  York  Publlo  Ubntry 
Llnaf  Works  on  Bport  and  Shootins.  IStS. 
(Bee  also  Publkalion  of  game  law.) 
Game  preaene  (National),  Wicblla,  OUatuma, 
19061  OraiidCsnrDn,AiiianB,  igoa;  (private), 
Catonpnaerve,  BUnoil,  18SS;  ItkxnDinc  Onve 
Patk,  Fa.,isn.  (Blate)  Wyomint,  1906. 
Oama,  pn^iarty  of  8tat«,  principle  Ont  emmdaCad 
In  Uagnar  e.  People,  Ullnola,  1881;  inoorpo- 
raCad  In  game  law,  Arkanaai,  1S8S;  eatabUdied 
b;  Supreme  Court  of  United  Statei  In  Oeer  s. 


biaaka,  1001. 
Oame  letuen,  Wyoming,  IHK:  PenuBylimla.  ea- 
tabUihed  m  Stale  toreat  nserrc*,  l«l7i  Call- 
tnnla,  on  Pliuuctea  National  Porat,  1906; 
Idabo,  on  Payette  River,  Heybmn  Park,  and 
Cceur  d'Altee  Indian  Reaervation,  ivosi 
Klnneaota  Btat« 
IMS;  Wyoming, 
winter  refoge,  I9i 

I.  IBIl;  North 
Dakota,     IBll;  Oregrai, 


Otrne  warden  (Btale), 

(4).  1887:    WasUnstOD,  1890;    nUnolB,  1896; 
Uarytoiid,  1890. 
OBDoal  Oiant  National  Park,   Cal.,   eetabtiahed, 

18SQ, 

Oeorgis,  pnblbitkHi  of  Ilts  hunting,  1790;  Black  Act 

dedaloD  (Stale  v.   Campbell),   180^  ^-year 

n  for  deer  in  Screven  County,  ISM; 

n  hl^nray  at  nl^t. 


and  pbeaaants,  but  not  lo  modify  hnal  law*, 
1801;  act  ol  1891  made  unUOtm  ttarou^iaut 
State,  18KI;  ckoe  snaon  on  opoaaums,  1897; 
8  dovea,  1898;    revision  o[  game  law. 


«.  190B;  R 


ie  law.  1911: 


system,  1911;  Ash  and  game  ccmmia- 
[,  1911. 

Janal  Park,  Ifcmt.,  eslabtltfied.  1910. 
taaaam.  Ohio.  1M7;  Nevada,  issi. 
Oonnwr,  Mlary  paid  In  deer  skins,  Temiesaee,  17BT; 
aa  Flili  and  Oame  Commiislaner,  Nebnska, 


1908;  anthortsed  to  niapend  open  aaaona  in 
tima  of  droogbt,  Vermont,  1008;  Uassadiu- 
ntts,  l«W;  Butboriied  to  profaiblt  bunting  In 
foreats  In  time  of  drought,  Malna  and  New 
York,  1909. 

Oratn,  permlsakm  requited  to  antir  upon  growtng 
mpa,  Ufamesota,  18U. 

Grand  Canycn  game  preesve,  Ariaona,  lOOB. 

Gtand  fnry  to  InvtaUgtte  game  law  vtolatkos,  Uls- 

Oraa  plover  (we  Upland  plover). 

GfDund,  ahootlng  qnall  aikd  dovea  on  the  giotmd 
[RAlblted,  Ohio,  1904. 

Orsuaa,  close  aaoaoQ,  New  York,  17H;  New  Imy, 
1890. 

Giuati  dI  citisens  of  Dontaeater  County  allowed 
privQega  of  ahootlng  wlldlowl  (Uaryland, 
18B1). 

Ouldea,  registry  law,  Maine,  1807:  llcenaed,  Wyom- 
ing, 1899:  required  by  nonrceidents  hunting 
on  wild  lands,  Maine,  1901 ;  required  by  non- 
naldanta  hunting  big  game.  South  Dakota, 
1901 ;  must  be  deputy  wardaia.  South  Dakota, 


Gulb,  tnleotad,  Nen 


nBalU- 


I;  big  guna,  Virghiia,  1S33;  N'ew 
York,  18W:  North  Carolina  (CarrtCaok 
County),  187D;  Maryland  (Susquehanna 
Plate),  1873;  mnonsln,  1887. 

Oona,  rifles  on  Catt  Bound,  N.  C,  lata. 

Quna,  swivel  or  pimt,  UiolilgBn,  ISU. 

Oona,  sprhig,  i»oblbltod,  Minnesota,  18U9;  WIs- 
oonein,  1B8T. 


Hallock  Coda,  1807. 

Hawk  pnitectw).  New  York,  1880.  (See  also  Fbh 
hawk.) 

HeathhBn,firitBk>aeBeason,  New  York,  1708;  N'ew 
York,  1781;  New  Jersey,  1S3D:  Massachusetts, 
1831;  Rhode  Island,  1848;  dose  term  u  yean, 
MessBcbnsetts,  1870. 

Eeyburn  Park,  Idaho,  1900. 

BIdea,  export  pKAiblt«l,  Corumtlcut,  1677;  kUlIng 
for  hides  prohibited,  Oregon,  1874;  dMision 
on  law  prohibiting  sale,  Colorado,  1904. 

Highways,  watching  fer  deer  near  highways  at 
night.  New  York,  1803;  hunting  on,  pro- 
hibited, Kentucky,  1861,  Kansas,  INse.  dis- 
charge ot  flrearms  prohfbiled  at  night, 
Oeorgta,  1883. 

Boar  bill,  Cangrees,  1898. 


CHBONOLOOT  AND  INDEX. 


HomtdtDg  In  dose  seaaoD,  Vlrgtnii,  isw;  at  an; 
attaaa,  BunsUbEe  County,  Uisaacbusflls, 
1802:  Ncv  York,  IS»:  ludEaoa,  ISTt:  New 
York  (In  put),  188B;  Ukehigm,  1S9T;  Wuh- 
Ingt™,  IW). 

BoDtliig;  tx  the  wfoua  tonna  of  huatbiii  problb- 
ited  In  earuln  States,  see  Ibe  fclloviac  li»d- 
lngi:  Baited  hoaki:  baJttaig  doT«:  bull  hunt- 
ing; bnlleQi  camp  buntlnE:  dfcori;  dop; 
eiploilvm;  Ifimita;  flrs  huDttng;  ground; 
guides  (vttbout):  hide  bunttng;  hounding; 
loe;  Jacking;  nlfihthunthi^  open-water  nhoot 
Ing;  paisona;  rlzig  abootlnK:  Hit  gum;  snow 
hontiDg;  sulphur;  Snndar  hunting:  water. 


BOdttngdubi,  Dloamiiig  Orora  Pwk  Anoclatlon, 

FennsylTanla,  ISTl . 
Snntlog  pormlsikin  law,  FtoMs,  1M6. 
HunUng  on  lands  without  ptrrnlsstoD,  Delaware, 

1721;  without  written  permlnkra,  Atabams 
I;  Noth  Caro- 


lina (i; 


jnthn),  II 


Eimtfaig  game  for  lale  prohibited,  Wyomfaig,  18K. 
(See  Market  bimllng.) 

Hunting  privileges,  Kew  York.  leCS;  UaiaaohU' 
setts,  1647;  New  lereer,  ICTH:  owners  el 
■bores,  VIrgliila,  ISIB. 

Ic«,  killing  4eer on  Ice  prohibited,  Wiaioiuln,  1807. 

Idaho,  flnt  game  law  (uniform  season),  lse4;  pro- 
tection of  eagles,  187(1;  tlsh  and  game  warden, 
18M;  State  game  luwarve,  1311. 

nilna^  Sunday  hunthig  prohibited,  ISZl;  first 
game  law,  IRSa;  game  In  captivity,  peraonal 
^operty,  ISTT;  decisions  In  Hagner  s.  People. 
1881  (sals  or  Imported  game,  game  the  prop- 
erty of  the  Slate),  and  American  Kipren  Co. 
v.  People, lK>0<tranapar1atlan);  game  warden, 
IgM;  decision  In  Uerrltt  e.  People,  ISBT  (sale 
ollmportedgacie);  game commlssloiier, lege; 
decision  In  In  re  Eberle,  ISn  (DonresldeDt 
Ucense);  prahlbltlui  of  sale  of  wBterlOwl 
killed  in  State,  IMQ;  decision  m  Commlngs 
V.  People,  1D04  (nonrealdent  Uceose);  State 
game  farm,  10QS;  decision  In  Schutte  p. 
Wairen,  IMS  (bunting  on  overflowed  lands); 
prohibiting  balUng  tor  ducks,  ISOS;  boys  he« 
ItmK,  1M»;  rep«Bled,  1911;  oloae  term  lor 
woodoock,  open  seaaon  lor  prairie  chicken, 
sbatlsblog  Stale  game  fund,  mi. 

Imported  game,  exempt,  New  York,  1860. 

Lioorpantian,  Fowling  and  Fishing  AssoclBiioD, 
New  Jersey,  1813;  Natkmal  Asaocfetloo  of 
Audubon  Societies,  19D9. 

Indiana,  Sunday  hunting  law,  1807;  tlrat  game  law, 
18ST;  netting  quail  and  prah-le  chickeDS.  1867; 
nongame  bird  law,  1873;  hounding  prohibited, 
IS7t;  nongame  birds,  ISSl;  definition  of  game 
birds,  1801;  written  permission,  imi;  cotn- 
mlaalonerorfisberJessad game, ISM;  authoil- 


Indlanrald, 

Indian  Territory,  Ont  game  law, 

InBeEtlTorous  birds  protected,  Conneotktut,  1890; 

New  leisey,  1850;  Oeorgla,  1SB3.    (See  also 

Nongame  bird.) 
tntedcnnee  with  hunting  prohibited  on  Currituck 

BooDd,  N.  a,  1807. 


International  fish  and  gome  oonfareDMS,  New  York 
City,  October  II,  1801, and  Dotrolt,  Mlc*.,  Do- 
cember  20-21, 1801. 

Interstate  commeree  In  ^me,  lacey  Act,  1000. 

IntroductloD,  Califcmia  Valley  qusH  In  Washhig- 
ton,  18S7;  bobwhite  fa  Utah,  1871;  bob- 
white  in  Idaho,  1875;  European  quail  In  New 
England,  IS7S;  rlngnect  pbeasaats  In  Oregoa, 
18S1;  EoglUi  pheasants  hi  Oeorgla,  1887;  elk 
fa  New  York,  1001;  moose  fa  New  York,  IMl; 
wild  tnrkeys  fa  CalUbmia,  IMS. 

Investigation  of  gameeommlBSlon,  CMllomla,  101 1. 

Iowa,  Sunday  hunting  prohibited,  ISSE;  first  game 
law,  1«£7;  sUpmeat  of  game  bhils  restricted, 
Ig74;  export  prohibited,  1878;  first  bag  limit, 
1878;  tlsh  and  game  warden,  lttt7. 

lacking  deer  prohibited,  UlchlgaD  (artificial  llghl), 
18g7;  New  York,  1807. 

Jack  rsbbit,  cloee  term,  Delaware,  1889. 

Kansas,  first  game  law,  county  nminlsdaners  may 
praclBlmsctInoperatlvs,ISSl;  nongsme birds 
proteoled.  expert  prohlblteil,  1870;  decbkm 
In  State  e.  Saunders,  1877  (export):  trespass 
law,  1884;  prohibiting  sale  ol  protected  birds, 
1885;  license  system.  IKK;  Stale  game  warden, 
IMS;  extra  session  act  proteetfagdeer  and  ante- 
bqn.tOOS:  revlslmofgamelaw,  1011;  wardan's 
olBoo  under  inparvisloo  of  unlveislty,  loll, 

Kentucky,  first  game  laws  for  game  and  nongune 
birds,  IStl;  A.O.U,  "model  law,"  looa;  county 
gams  wardens,  1004;  redprocal  license,  1004. 

Lseey  Act,  totrodueed  1807,  passed,  lOOO;  first  de- 
cdslon.  United  States  c.  Smith,  PennsylTBiila, 
lODl;  amendment,  lOOO;  construction,  Rupert 
V.  United  States,  Oklahoma,  1010. 

l«rk,  close  season,  Uanachiisetts,  1818;  protected 
all  the  ysM-,  Connecticut,  1650;  New  JernBy, 
I860;  bill  i«moTlag  protection  defeated,  C^- 

Leimdws,  nae  of  Daptba  or  steam,  pnAlbited  In 
himtfaf  waterfowl,  Ohk,  1800. 

Law  of  Field  Sports,  Smith,  ISSe. 

L^  days  (see  Rest  days), 

Uiysan  Island,  deatructlon  of  birds,  1010. 

Lesgue  of  American  Spm-tamen  organlwd,  1S08. 

License  fee.  nonresident, lowest  tS,Utah, 1000;  non- 
resident, highest  1150,  moose  license,  Alaska, 
1908;  nonresident  pigeon  nettfag,Sfia,  Penn- 
sylvania, 1878;  redprocal.  New  Yoik,  lOOD; 
Teimeniee,  1003;  Kentucky,  1004;  resident, 
lowaat  OS  oenta,  Ufanesota,  1800;  resident, 
blghest  ts.  Ulnouii,  1000. 

Lloensa  law,  adopted  first,  in  the  Utdled  Stales, 
New  York,  1804;  Arkansas,  hunting  and  trap- 
pfag,  187e;  Ulchlgan,  Ulnnssota,  North  Da- 
kola,  Wyoming,  1895;  WlsooosLn,  1^07: 
Uafae,  1003;  Louisiana.  19D4;  Kansas,  I  DOS; 
Callfomla,  lOOT;  Connecticut.  1007;  Texas 
1007;  Alaska,  1908;  New  Uexioo,  1009. 

License  law,  alien,  Pennsylraiila,  1003;  Uassachu- 
setts,  1905;  market  hunting,  Arkansas,  1S7S; 
Tecmessee,  1903;  pboUtgraphing  big  game, 
Wyoming,  lOOfi;  pigeon  netting  (nonresident), 
Peimsylvanla,  1878;  reciprocal,  lllnnesola, 
1U6;  Tennessee, 1003;  Kentucky,  ltff4;  guides 
(registry),  Uoine,  1S97;  Wyoming,  1800, 

Licking  Reservoir,  a  public  pork  and  gams  pre- 
serve, Ohio,  1801. 


AMBBICAK  GAME  PBOTECTION. 


UmiU  (bbdt),  torn,  Wt;  (big  rtnu),  Ualnc,  1K3; 
(deer),  Naw  York,  ins;  (b<t  sum),  Wro- 
mlnc,  IM. 

LM  ofworka  an  ipottudibDOtlnggNavygrk  Pub- 
lic Libmr.  ion. 


IQUnc,  Nmt  York,  IftM,  1871;  MUntr  poiln 
boanla  autborlisd  lo  paaa  ordbUDaM,  Ulois- 
dppl,  IBM;  poUoe  JnrlM,  LooUuu,  1>M;  pro- 
hibited, Nebruki,  IWIi;  pnbMted  la  TnH- 
toln,  IIM  Dot  modlflHi  by  gectnl  law, 
OtcvilK,  IWl;  titrame  tn*,  Noctli  CuoUna, 

TT,  North  CaroBiu,  1909.  (S«  aUo  Count; 
■DperTbonandOoDstitutlonaliniTlsloiu.] 
Lous  bland,  protMUoobesthbtiu,  1786;  dettUna 
ini<la«,S}«an,iS<l;  tpriogibDMhiitoldacki 
pR)hIbitsd,l<)OS;ii>riDgihooUi«bUldelMtnJ, 
tOM;  eloM  term  od  dew  3  ftm,  ISIO;  spring 
ihootlDg  Of  bruit  prohibited  3  r«n,  1910. 

r;  poUoe  Jmiti  CO  pan 
n  or  gam*,  INI 
naldBnli  pnliibited  trom  hunting,  1(01;  A. 
O.U.lav,!WH;  dtxdaiaa  in  SUIe  v.  Scbvaru, 
IHn  (algrattea):  nddcnt  Uoaiaa  irHam,  ItlOS; 
guna  oomminloa  imganlied,  ISIO;  gama 
"  inlO;  Ww*-llcIlhBnny 


Kalne,  flm  game  law,  isao;  daalslon  in  can  of 
Pvbto  >.  HannaCiHtl,  IMl  {deflnKkm  ot  opea 
ueaiiuiu);  allata,  munty  mooM  warden,  1S51; 
bMiixolected,  18EB;  caribou,  18T0;  nongame 
bbde,  1S70;  doaa  term  tir  mooaa,  I87S-40; 
Jurlidietlon  ol  commLailDnen  Inland  Oiheiiea 
extended  to  game,  WM;  llmlti  on  big  game, 
1881;  guide  ragHtiy  Ut,  1887;  dediion  hi 
Stat*  V.  enowmao,  IMO  (gatdei);  law  to  pra- 


unttngprivUaga,  IW.  eknt  tM&oe 
on  deer,  IBM;  okse  Una  on  deer,  1718-1771; 
tin  wardens.  ITS);   "deer  mvet,"   17U); 


id  qoBlI,  wood' 
aoak,  Hklpe,  laika,  and  tobbu,  1S18;  pndilbtl- 
Ing  aboatlng  on  i^t  manlu*,  liar,  l  to  Sept.  1, 


bydi 


may  prohibit  uae  of  fireamie  in  fonatfl  during 
dimghta,  leiO;  sUenoen  prohibited,  IfllO. 

Ktnatea,  Brat  protwtkia,  Fkirlda,  1883. 

UaDdaugbtar,  adiidenta  dua  to  oMlcn  handling  ol 
Dnanni,  ICtnuaaala,  ItMB. 

Haftat  hantlng,  Utaonrt.  I87T;  AAansu,  ISTft 
Wyombic,  18S0;  Tannemee,  IKS. 

HarUng  paekagM  Of  flib  tod  game,  Colorado,  IWO; 
Wbconein,  1888;  Lacey  Act,  1K». 

HaiA  Urdj,  prohibition  of  sale,  Hsastchuaatta,  IBM. 

Uaryland  (cbies  seuon  on  deer  and  Bra  hunting, 
1730}  deolsioii  in  Smith  d.  Uaryland,  IBM; 
Uoanna  eatabllBhed  and  board  i^  ducking 
polka  craatad  Eor  Susqueharme  Fiats,  1B73; 
nat  daya  prorided,  Buaquehaiina  Flats,  isn, 
guests  o(  cItUens  at  Dorcbeatet  County,  1872; 
game  warden,  ISH;  geaarsl  game  law,  1888; 
dacUoo  In  Stevens  i.  State,  1880  (sale  tm- 
port«d  game);  sBiiora  ot  1,600  gulli,  IWO; 
prohibiting  hiiutlng  on  eleotlon  day  In  Har- 
lard  County,  1901;  onUorm  season  for  wlM- 


plovtr,  curlew,  dongb  bird,  or  ohickan  bird 
at  night,  1835;  prohiblUng  sail  ol  manh  bhds 
In  ckMS  season,  1838;  close  term  aa  beath  han, 
1837-18t  I ;  protecting  wlkl-plgeon  DSttoi,  ISiii 
<<asa  sassoo  pkirer,  curlew,  dough  bird,  1SS8; 
protecting  nongame  birds,  18S5;  spring  iboot- 
Ing  prohlbi(«l,  1870;  open  smson  for  wild 
plgeona.  1870;  deer,  ckise  term  two  yean,  1870;  . 
pernilla  tor  ooUectlng  specimens,  1870;  antl- 
spring  ihooting  law  repealed,  1871;  D^  and 
game  pnlacliTe  association  organised,  1871; 
dedslOD  in  Commooweallh  t.  HbH,  ISSO  (sals 
ofhnpDrtedgame);  dearaaaacra  limited  to  Cotir 
days  par  week  In  November,  1881;  )u 


m  Society nganlsad,  1880;  uaeol 
bird*  M  muilMiy  puipoaaa  pn;Ubllad,  1887; 
mUUnary  law  amended,  1888;  damage  by 
4aar,  1808;  pndilblUng  spring  shooting  of 
shcra  birds,  1808;  seeroh  with  wanaot,  IBM; 
alien  Ucanaes,  ISU;  use  at  lira  decoys  In  Nsn- 
tuokat  County  prohibltad,  lOOA;  sale  ol  bn- 
portad  game  hi  ckisB  acaaon  pn^bited,  1906; 
three  oat  blUi,  1806;  requiring  use  ot  buck- 
■bot  In  kllUng  dser,  1907;  outhorliliig  gov- 
ernor to  proclaim  close  saasba  hi  time  of 
dniugbt,  1809;  resident  Ikienaei,  IMM;  deei 
season  raopaned,  1810;  searcb  without  war- 
rant, 1810. 

Haadowlark  (see  l«rk). 

Hamorlals,  Benevolent  Protective  Ordtr  of  Elka,  to 
dlacoiir^e  hontbif  alk,  1807;  Wyoming  Leg- 
Islatnrs  requeeUnc  Congreaa  to  create  winter 
caftlgs*  Hit  Mg  game,  and  Idaho  to  jsata  game 
rsAiga,  Wyoming,  IBD9. 

lletbods  of  hunting  prohibltsd  (see  Eoating}. 

Ukihigao,  Out  game  law,  IMS;  punt  or  swival  guns, 
Urst  protection  nongame  birds,  ISU;  uniform 
season,  ISefi;  wild  pigeons,  1888;  protecting 
alk  10  yean,  1879;  fish  and  game  warden 
dapartmant  with  salaried  warden,  at  t1,a]0, 
1887;  spedal  dav  season  Dpper  Peninsula, 
kllUng  In  water,  traps,  etc.,  artlfldsl  light, 
dogs,  1887;  hUamatkmal  fish  and  gsma  oon. 
laiBQoe  hi  Detroit,  Dec.  X-n,  1891;  prohibit- 
ing training  dogs  on  guns  birds  in  ciose  sea- 


a,  1891;  11 


a  uni- 


Botbale  law.  1885;  oommillsa  a 
form  legislation  hi  adiolnhig  Stales,  1897; 
prdiibltion  ot  USB  of  steam  or  nai^tha  boata, 
batteriea,  pneumatic  boats,  deadfalls,  bailed 
hooks,  chemioala,  and  aipkisivea,  1887;  gen- 
eral antiaalB  law,  IBDl;  penalty  for  careleea 
afaooUng,  leia;  fire  protection  made  duty  of 
Bute  warden,  1907;  repeal  of  act  provldhig 


1911. 


Dniitizc-ctyCoOgle 


CHBONOLOGT  AND  INDEX. 


U^stof  l^da,  bag  llmlto,  mltn  and  woodcock, 

CIogBMBHOa,  woodoock,  New  York.imi  snipe. 
Miiinrhnirifln.  iSiS:  docki,  Rboda  Isluii], 
13*6;  upUnd  {dover,  Rhoda  lalsnd,  1S46: 
plover  Bud  cnrleir,  llunchimtla,  ISM;  gom 
and  avu,  Nsiwla,  1861. 
Clan  tenna,  swan,  W;oinliig,  IMS;  woodcock, 

Oregon,  1901;  wood  duck,  " 
Fedonl  protection,  Btdns  bill,  IVM; 
IMS. 

UllUDery  expert,  Ktwiiirl,  1010. 

HllUoer;  pravlsloDS,  New  Jerae?,  IsaS; 

1887;  CaUbsnla,  1M6;'  Uuewibusem,  1S»7, 
18W. 

UIUllA,  apulni  lo  read  gams  law  to  their  oom- 
ponla,  South  CaroUoB,  ITM;  Jf  Inteaip^,  1803; 
Florlds,  IKS. 

Illnneeota,  Sunday  hunting  prohibited,  IStf;  first 
gams  law,  1B6S;  pennlsskin  ngulnd  to  enter 
upon  growing  crops,  1964;  setting  trap  or 
spring  gnns,  IMS;  export,  1871;  publication  of 
game  law  in  April  acaually,  1S71;  game  war- 
den, 1887:  prohlhltlng  hunllog  hi  standing 
grain,  1887;  minora  under  14  pmhlblled  uh 
of  flrearnu,  1  §89;  board  o[  Hah  and  gome  oom- 
minioDera,  1891;  declslonlnStatet.Rodman, 
18<M  (possession  In  close  seaxin);  nonmldent 
lloBUB,  18W;  reddent  Ifoeiiae,  1888;  decision  In 
Btate  V.  Foole,  1004  (large  fine);  caribou  re- 
moved bDmganwUsl,  18%;  hunting  accidents 
due  to  euBlees  handUng  at  flmume,  1905; 
storage  of  game,  1905;  shooting  within  3  mllee 
or  Ihnlts  dI  dtles  or  £0,000, 1907;  game  rnlugM, 
1908. 

Minors,  prohibited  to 
New  YorH,  191 

leog. 

Ulsslsstppi,  llist  game  Inw  (fire  bunting),  IS03; 
county  boards  ot  police  to  regulate  preserva- 
tion olgame.  1BS4;  county  supervisors  lo  regu- 
lata  protection  ol  game,  1871;  A.  O.  IT."model 
law,"igo4;EeDwalgsmelaw,  190«;deelalonhi 
State  c.  HUl  (oounty  ordtnaooe),  1910. 

Hissauri.  first  gams  law,  18J1;  decision  in  Stale 
Randolph, 1876  (salflof  imported  game);  non- 
rt«ldenla  prohlblled  trom  selUog  game,  187. 
nonresidents  prohibited  from  hunting,  IflTC 
game  and  fish  warden,  18BS;  decision  In  Ilog- 
gertyv.Bt.  Louis  Ice  Ufg.Oo,,  1S9S  (storage); 
nooeiport  law,  1801;  general  gams  lav,  in- 
eluding  A.  O.  U.  law,  and  pmhibitlon  ol  sole 
or  export,  1906;  r^ular  deputy  wardsos  abol- 
ished, IB07;  oomprehanslve  law,  1908;  rollH- 
■Mry  expert  appointed,  1810;  Btals  game  ioim, 
1910. 

Uodel  law  tor  protection  of  nongame  birds  (see 
A.  O.  U.  "model  law  "and  Nongame  birds). 

UoDtana,  first  gams  law,  ISTO;  sals  olal]  protecleid 
game  prohlhlted,  1897;  boon]  of  game  and  fish 

form  season,  1805;  sale  o[  Pablo  herd  of  buf- 
falo, 1907;  State  game  pi  names,  1811. 
"  More  Game  "  moi^ment ,  inaugura tad  by  Amateur 


ICotOf  twats  (see  Launches). 


Uoose,  dose  season,  Uahie,  1830;  last  In  Adiion- 
daoks,  New  York,  isel;  close  teem  j  years,  3 
counties  Long  Island,  New  York,  ISfit;  Uaine, 

Uooe  refuge,  Fire  Island,  AiMka,  INK. 
Uounlain  goat,  cksa  seuon,  Nevada,  ISSL 
Hoontain  aheep.  close  scMon,  NBvad%  1861;  eloaa 

tenn.  CaL,  1883;  Utah,  1886. 
Uoonl  Olympus  Natioml  Uonmna 


Mount  RalniM  National  Park,  V 

Ushediset. 
Uuskrat,  deas  season,  Vermont,  1797-1801, 1813-29: 

New  HampahliB,  ISil;  Ohio,  1830. 
National  Assodatloa  of  Audubon  aotistits  orgao- 
1905. 


1910. 
National  bird  rasarratlon,  first,  PelicaQ  Uaad,  Fla., 

1903;  acCprohibitiDe  trespass  on,  1900;  26  nan- 

vations  eslablished,  1909. 
National   bison    range,    Uoulana,   appropriation, 

1908;  Iransfer  buOalo,  1909. 
National  game  pmcrvai,  Wichita,  Oklahoma,  1906; 

Grand  Canyon,  Art 


National  military  msvatlon  (Fort  Nlobtaia, 
Nebr.),  a  game  refuge,  1908. 

National  monument,  Uotmt  Olympus,  Wash.,  UKK. 

National  parks,  Yellowstone,  Wyo.,  1871  (protao- 
tion  of  game,  18M);  Genual  Grant,  CaL,  ISBO; 
Sequoia,  Cal.,  ISSO;  Yoaemlte,  CoL,  1880; 
IComit  Rainier,  Wiah.,  1899;  Glaoler,  Ifont., 
1910. 

Nebraska,  first  game  law,  1860;  constitutional  pro- 
Tiiloa  prohibiting  local  gome  laws, .1872;  gon- 
eml  revision  of  game  law  establiabing  game 
oommlsslon,  liuensea,  and  declaring  game  Ibe 
propoty  d1  the  Stata.  1901;  dediion  in  Uo- 
CDnnellc.UcKilllp,lBM(oonflscatlonalgunB); 
Port  Niobiais  llllitary  Boarvatloo'  pracUo- 
ally  made  a  game  refuge  by  aria  pc 


Nests  protected  (game  Utds),  Ctauwottout,  1841: 
(nongame  birds)  Connectldh,  1810,  Venncot, 
1861;  I'emuylvanla,  1858;  Kautnoky,  1861. 

Nats  lor  capturing  game  problblted,  Wisooniin, 

NaUtog  quail  and  prairie  chickens  prohibited,  In- 
diana, 1887. 

Nevada,  first  game  law,  tsei :  Rame  laws  to  be  nad 
bi  pnbllo  schools,  1901;  board  ol  supsvimn 
aulhoriud  to  chuiga  seosoos,  1903. 

New  Hompahire  (fiist  game  law,  1741;  appointment 
of  two  porsoTLs  to  enforce  deer  law  and  seaich 
lor  deer  unlawtully  In  poneeslon,  1741);  pro- 
tecting doer,  17T8;  towns  of  Newmarket, 
~       ■  .-     ..    -juthorlied  to  appoint  3 


Btratham,a; 


mualrat,  and  oi 
decision  in  Aldilehc.  Wtlght,  1873  (lur-beartng 
animals);  board  o    '  '        ' 


=,C(K1glc 


AUBBIOAN  OAUE  PBOTECTtON. 


Kaw  Jtrasj  (himtlag  prtvUega,  laTS;  elm*  mson 
on  dear,  1722);  Bunds^  huatlng  prolilbita], 
179S;  iQOonxmtloD  of  lowllng  uid  flahlng  ai- 
sociatlon,  1S13:  tint  proMctloa  Inr  nbbtts  and 
gun*  Urdi,  IBV;  deddon  In  oue  o[  Omr  v. 
ThompaoD,  lfi27  (tnspvQ  with  Kuns);  Isiid- 
o«a«3  auUuiilHd  to  aiTiBt  nonnsideiitA 
bnnUng  oa  their  binds,  1837;  taw  extandine 
doaa  Maaons  lor  woodcock,  portildga,  mooc- 
lOwt,  ETonB*,  qusll,aad  rabbits.  ISJ^  genentl 
rsrlilon  eS  game  lawa,  184S;  pratactkm  of 
"small  and  haimtes  birds,"  ISJSft  prohLblt- 
bg  opM^wata-  ahaoUng,  1802;  l^ytet  close 
turn  OD  dear  In  thiM  conntln,  1863;  nl^t 
aboottng  on  Bam^at  Ba;,  ate.,  pnblbited, 
isn;  don  term  on  prairie  (owl,  G  years,  1866; 
okoe  term  on  raSed  grouse,  8  Tears,  ISStl; 
West  lersay  Oame  Protecti™  Association, 
1873;  nrlslon  ot  game  law  and  Orst  protection 
of  squEmds,  1874;  Incorporation  of  Central 
Asodatlon  for  propagation  and  protsction  of 
came,  1S71;  act  auttwrlxlagfoniiBtloti  of  game 
proteiTtfve  saaodatlons,  ISTD;  wfldlowl  aboot- 
hig  on  BamagBt  B*7,  Ig7B;  protecting  non- 
gams  birds  lued  lor  mSlInery  purpoao,  18Rj; 
deddoo  In  AHen  i.  Wyckoff,  isse  (nonrM- 
dsQt  ttocnacB);  dlvblOD  of  Stale  fnto  distrlcta, 
IMS,  UOB;  }aiiBdlctIan  of  comminian  of  fiah- 
trios  «iMiided  to  game,  IBM;  spring  shooting 
preUbfted  In  nortliBm  conntlee,  IBOS;  veto  of 
bm  exempting  mrdeii  aervlce  from  clvU- 
servlra  law,  1910;  plumage  law,  leil. 

Kew  UudDo,  Urat  game  law,  nnlfOnn  seaaon  ft*  all 
game,  1880;  aale  ot  (amj  Ulad  In  TenMorr 
[nUblled,  1M7;  game  and  Bdi  warden.  1M3; 

New  York  (bimtinc  prtvilcee,  lesS;  Orrt  game  law, 
dear,  1709;  opIaiMl  game  Urds,  1708):  close 
seasons  for  dear  and  heath  hens,  178S;  prohi- 
bition of  pnrchaae  or  lalerfif  qiull,  partridge, 
woodoock  in  clcoe  season  (i  tKumties),  1837; 
pnAlbltion  of  nse  of  batteries,  1839;  dear  law, 
ISM;  cff^oniiation  of  New  York  Asaodatioi] 
for  the  Protection  of  Oame,  18M;  last  record  ol 
wild  Corkey,  ISM;  oonnty  supervisors  author- 
ised to  make  ordinafMea  for  pvoteotlon  of  Osh 
and  game,  18«  (in  eftect  January  1,  ISM);  re- 
turn to  general  law,  1869;  general  law,  sale  of 
game  birds  in  okoe  season  prohibited,  wild 
pigeons  and  nongame  birds  proteetad,  lra>- 
paasliig  prohibited,  1863;  tlrst  lioeDaa  law  In 
United  States  (nerer  in  foroa),  1864;  Fish, 
Game  and  Forest  League,  I88S;  big  guns,  1868; 
ntvlslDn  ol  game  laws,  1867;  proof  ef  killing 
game  ontdde  State  defense  for  posMealon  or 
salelnclossseaaon,  1887;  last  giset pigeon  nest- 
ing, lM8;hQatIng  deer  with  dogs,  obMnaeaBon 
deer  and  moose  (3  oounUes),  C  years,  prairie 
fowl  to  yean,  swivel  guns,  1869;  sailing,  wild- 
fowl &hoottDK  from  boats  propelled  by  sail  or 
steam,  posted  lands,  1860;  exemption  of  im- 
ported gameaicapt  qnail.grousa,  and  vsnlaon, 
,  ISeV;  oodUkatlon  of  game  lews,  1671;  oounty 
■ipervlsors  anthorisad  to  pass  DrdinanceE  to 
pnleotblrds.ftdi,  and  game,  ISTl;  ganieoon- 

D  Phalpa  s. 


Itacey,  1876  (s^  of  Imported  game);  last  great 
pigeon  roost,  1875;  limit  on  daer,  orustli^, 
honndlnglnpart,  lS8e;0nt  A.  O.L'.  "model 
law,"  wlthdaHiiltloD  ot  game  birds,  1886;  sail- 
ing for  wildfOwl  or  shooting  from  steamboats 
1886;  Boone  and  Crockett  ClnborgBnlseda887; 
AM  game  and  Bsh  protector,  1888;  I^ter- 
nalkmalfldiaadgameconfereaoe.OotoberlZ, 
1891;  commissioner  ot  Asboles  replaoed  by 
tsrs>t,flA,andgamseomiiiMan,18>S;  New 
York  Zacd()0calSO(ilety,  1885;  prcbfUtbn  of 
Jaektug  deer  and  diootlng  them  In  water, 
1897-1902;  dedsiOD  In  People  c.  Buffalo  Ftsb 
Co.,  1900  (Imported  flA);  mooaa  and  elk  Ibr 
Adirandacks,  I9D1;  provislans  declaring  law 
ai^Uoable  to  imported  game,  and  rtgolallng 
poasesskin  ot  game  tinder  bond,  1903;  spring 
shooting  of  wBtwfcvl  prohibited,  1903;  shore- 
birds,  1904;  okise  season  lor  black  bear,  1904; 
restocUng  Adbondaeka  witbelkand  moose, 
IBM;  AmetlcanBkanSo(ikty,l9aG;flreaims, 
sale  or  gtfC  to  persons  unds  16,  and  onrrying 
by  aliens  bi  pnbUo.  190S;  spring  shooting  bin 
defeated.  1906;  bills  protecting  gray  Bqulrrels 
and  approprbtlng  CCDCO  (or  buffalo  fai 
Adlmndaoks  vetoed,  1907;  dectalon  la  New 
York  ex  rd  BestertAerg  u.  People,  19(K  (sole 
o(  Imported  game) ;  oodincatioQ  of  game  lav. 
1908:  anlhorlEing  governor  to  prohibit  hunt- 
tng  lalonst  pneerveoounlleadarlng  droughts, 
1909;  decMon  hi  I>leta[l(4ic. Fargo,  1909  (deer 
from  private  preserves) ;  Bhea  plumage  blU, 
1910;  close  aeason  lor  three  yesra  for  deer  on 
Long  Island,  191 D;  repeal  ot  November  "bnek 
law."  nVf,  Bayna  blU,  1911;  conservation 
commlsdon,  1911;  Sbeaphini^e  lawln  elteot, 
I9I1. 
;bt  sbootbig  (watafowl)  pndilMted,  Vtaglnla, 
IS31;  New  lersay  (Ban^at  Bay,  etc.),  1M9; 
North  Carolina.  1869;  (shore  birds),  Uassa- 
chusetts,  1S36;  disoharge  of  Sreanns  on  high- 
way prohibited.  Oeorgla,  1883. 

Kansaa,  1ST6;  FIralda,  1890;  Ula- 


Nongame  birds,  (!onnecttcat,  1860;  Nov  Jaaay, 
1810;  Vermont,  ISfil;  Masmchuselts.  18S6; 
Orst  compralwaBlve  law,  Kentucky,  1S61; 
New  York,  1862;  Ulehlgan,  1866;  W«t  Vlr- 
glnlB,  1869;  protected,  Ualnc,  1S7D;  Indiana, 
IS73;  Kansas,  1876;  killing  for  millinery  pur- 


O.  U.  "model  law,"  Now  York,  1888;  Florida, 
1901;  Kentuiiky,  1902;  North  Carolina,  1903; 
Temtana,  1B03;  Texas.  1903:  Vhgmia,  1903; 
IdOlsIana,  1901;  Ohio,  1904;  Ulsaourl,  1906; 
Alabama,  1907;  West  Virginia,  1907. 

Nooreddent  Uoeose,  Florida,  1S7S:  IClddgan,  18S6; 
Minnesota,  1S96;  North  IHkota,  lg9^  Wyo- 
ming, 18W;  Alabama,  1907;  Tern-,  1907, 

Nonresident  Iloanse  law  aastalnad.  New  Jersey, 
1886. 

Nonresidents  (South  Carolina,  17£6);  arrest  by  laad- 
ownars.  New  Jersey.  1837;  prohibited  from 
killing  birds  on  Delaware  Bay  and  River  and 
IribuCaiMs.  Delaware,  1839;  Virginia,  1841; 
North  Carolina  (Currltuok  County),  18U; 
noodtiseni  prohibited  from  banting  deer  In 
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ut,  ISTSi  prohibited  from  hantlng  guoe  lor 
sale  or  export,  Hiasourl,  1877;  lequiml  to  ob- 
tain ISO  license  (o  net  pigeoDt,  PmuurlvanU, 
1B78:  proMblted  from  hunting  Id  Bute,  HI*- 
sonil,  187B;  proUblted  rrom  BhaoUns  *fi«t  In 
CiuTitock  Sound,  N.C.,l8a7iprolilb<Ied from 
banting  In  LouIaUos,  190^  pvmilMd  to 

tfgtthCuoUns  (oton  aeann  on  dsv,  1738):  An  bunt- 
ing prohibited,  17TT,  1T7S,  ITAi;  nonraaldenti 
^oblbitedlroniklllhigwildfbwllii  Currituck 
Counlf,  ISM;  Ore  hunting  wtidlOwl  prohib- 
ited In  6  oountke,  laW;  big  guiB.  battcrtea, 
bUnda.  Cutritnck  Sound,  1S7D;  gunelceepen, 
CuiTltuck  County,  IMl;  rifles  inhibited  on 
Con  Sound,  1893;  wUdlowlgCunituokCounty, 
iSB7;  local  leglalfttlon  (eztieme),  1807;  game- 
keepcn,  oae  of  decoyi  and  ring  riioatlng 
boobka  on  Cuiiltuck  Soond,  1890;  vHtteu 
pennlasloi]  lawi  1b  13  oountlea,  ISM;  killing 
dew  lU^kllr  ■  lehKi;  In  parta  of  ICItchdl 
- "  IMS; 


AodubonSocletylnciBpanited  with  powers 

pcohibltad,  iWfi; 
Uwi,  I«». 

North  IMiota,  fliit  guna  law,  187S;  Uceon,  IBW; 
State  game  warden,  U8^  dMriot  wardana, 
IfXfi;  prohibiting  ipriDg  (hoitlDC  and  oaa  of 
allenoera,  lllOII;gaiiieineaervea,  1011;  prohibit- 
ing use  of  BUlomobilea  or  liSea  In  footing 
wUdIowI,l«ll. 


law  Tk>Laton  in  Indiana,  ISM. 

Ohio,  Sunday  hunting  prohibited,  18K;  olota  aea- 
Bon  on  mnikrata,  1830; 
lgS7;  Society 
Fish,  1871;  Cuvte  Club, 
fish  and  game,  lg§6;  Licking  Reservoirs  pub- 
lie  pork,  lg»4:  dedaion  In  Both  v.  State,  18M 
(Bsle  ot  hnport«d  game);  codUcstlon  ol  game 
law,  ihraablnla  on  gsme  llit,  shooting  quail 
and  doves  on  the  ground,  aeaicb  wiltaout 
warrant,  IKM- 

OUaboma,  first  game  Isw,  1890;  game  and  Qih 
warden,  18S9;  WkJiIla  game  refuge  ealab- 
UAed,  IMS;  InMiuctlon  coDoemlng  birds, 
190G;  decision  to  Rupert  v.  United  States, 
iSlo(LaceyAct). 

Open  aeaKmi,  deBnltlon,  PeablM 
Ualne,lUl- 


1S7D. 

Opossum,  close  Hsicm,  Oeorgla,  1807. 

Ordinances  (town  by-laws),  Conneotkvt,  1833; 
county,  New  York,  1M9  and  1871;  Kansas, 
1801;  HladsBfppl,  1871;  Louisiana  (parish), 
IBM;  CalUoinla,  1897. 

Oregon,  flist  game  law,  1872; 

deer  or  elk  Em'  bides,  lionis, 

Orjt  ImpOTtatton 

close  season  on  pheasants  5  yesis,  1882;  game 

and  flsh  proteotv,  IBM;  meeuHfal  to  Concrsas 

to  pntaot  e(cs  <a  wlldiowt  In  Alutat,  IM; 


iumtlng,  1816;   sale  pndilblted,  llOE; 
days  of  week,  veto  of  bDI 
deetrof  bh^  1907; 
tefugea,  1911. 
Ovensers  ot  poor  to  sue  for  penalties  under  the  deer 

law,  New  York,  1830. 
Owl    protected,    New    Jersey,    UEO;    Kantucky 

(serewih  owl),  1861. 
Owner  of  dog  killing  deer  in  oloie  seaaon  goUty  of 

violating  law,  New  York,  ISM. 
Psbki  herd  of  bofti^  siMd  to  Canadian  Qovenunent 


Partridge  in  the  BoQih  (see  QuaU). 

Psrtildge  (oloae  season,  New  York,  1708);  Vntm- 

chusetts,  1818;  Mew  lenny,  1S90. 
Fatk,  national,  gee  Nationa]  park. 
Paik,  State,  see  State  parks  and  game  preawea. 
Payette  Rin,  game  nfnge,  Idalio,  IMS. 
Pan  lor  catching  wild  turkeys  prohibited,  AJatiamft 


(3  on 


},  I8M. 


Pcoaltics.  Bmall,  tor  vlohttliig  Sunday  bunting 
hw,  CO  oenta  to  12,  Indiana,  ISOI;  large, 
<lDr  umug  elk,  tlOO  to  tM»,  Oregon,  IStS; 
[or  killing  deer,  KOO,  Connecticut,   1906); 


Faantylvanla,  constltaUona]  privUsga  of  hunting, 
ITTe;  luitfttliaus  of  State  prohlUted  tma 
liunUng  deei  In  Monroe  County,  18W;  Close 
seaaon  on  aqulrrels  In  5  counties.  1841;  hunt- 
ing deer  wltb  dogs  pndilbited  In  JeSenon 
County, 1848;  cloaeaeason, rail  and  reedblrda, 
protection  Insectivorous  birds,  18S9;  close  >ea- 
aononsqulrrelsinllcounUeB,  1806;  trapphig, 
capture  of  quail  for  pmervatloa  over  winter, 
ISeS;  3-year  close  season  lor  quail  (Berks 
County  Duly),  1870;  Incorpimitkin  Blooming 
Orove  Park  Aaaodatkm,  1871;  genoal  revWcn 
irf  game  law,  wild  pigeon,  nonrtsldeDt  pigeon 
Uoense,  1878;  rest  daya,  1883;  removing  iro- 
teetlon  from  English  sparrow,  1863;  prohibit- 
ing spring  shoDting,  1883;  A.  O.  U.  law  wllh 
daflnilkm  of  game  bh^  188ft;  decision  in 
Comm.  V.  Wilkinson,  1881  (sale  ol  hnpotted 
game);  board  of  game  oommlsloners,  180A; 
Audulion  Society,  189G;  Ont  decision  on  Lacey 
Act,  United  Sum  d.  Smith,  1902;  first  alien 

IB  Id  hunting 
game,  1907;  unnaturallied  forelgt^bcm  real- 
denta  prohibited  Irom  hunUng  or  owning 
guns  or  rUes,  1909;  decision  Id  Comm.  e. 
UoComb,  m.wfft<ni»p  the  constltutkmaUty  oi 
the  automatic  gun  law,  ibid. 
mitslini  required,  to  bunt  on  IsDds  of  anotha 
Feb.  l-8ept.  I,  Rhode  Island,  1M6;  to  enter 
npon  growing  eropa,  Ulnnesots,  1864;  to  hunt 
«n  bukaed  lands  of  another,  Fhslda,  Ml. 


Dniitizc-ctvCoogle 


F«Dilti  lor  ooQeoUiig  btrdi  iat  ■dantlfle  purpoan, 
IbHUhiuetta,  ISTO;  Nnr  York,  UM:  Fann- 
■flvaula,  IBW. 

Ptnooal  pnpectr  In  gBme  In  capavll;,  DUnoiB, 
1877. 

I,  ImporMd  mto  Ongoo,  UU; 


Photographing  big  gam*  In  wlnUr,  UoanaB  nqnlrad, 

Wyomlnc,  INK. 
Plti,  tor  npCuriiiK  deer  pnADilted,  lUctHgao,  1887. 
Fktiorm,    Forast    and    SOenm,    antlule,    ISM; 

Homadar'a  Bportaman'a,  IBIO. 
FloTcr,  ohiw  waam,  llassachiuetts,  1835:  18W  no 

open  MBioD  (Included  with  Inaanlvoniua 

blrdi),Vmiioiit,1851. 
Phimaga,  Florida,  Un;  ColUMnia,  IMS;  UaoachD- 

■etto,  18«T,  I8tB;  Uarrland  (aeliiiie  of  gnlla), 

IWf,  Loolilaiia,  1M7  (dadalan  tn  Blala  >. 

SchwarU);  Shm  bill,  Naw  York,  IBIO,  lUl; 


ta  pmhlbltad,  ICldilwi,  1807. 

Poachen  arresMd  on  I«y3aii  Uuul,  IW. 

Poboii  (aee  DragB). 

Polks  boards  (oounty)  to  pan  oidliiaiuea  to  pcotaot 

game,  Ulntalpp[,  ISGS. 
Police,  docUiig,  Uaryland,  1873. 
Police  Jnilaa  to  pan  c^dbtancea  to  ^olaat  gama, 


AMEBICAIT  OAHE  FBOTECHON. 

Quail,  nettlnf  prahlbRed,  L 


U  cnfom  game  lav.  Now  York,  186II. 

',   New  York, 

;,  New  York,  1M»:  DlAk:t 

0,  WlBDoulii,  1861;  cloae 
w  York,  IseO);  lOTtara,  Naw 
York,  1861;  10  yam.  New  York,  1S67;  S  yeara, 
Nmi  Itney,  ISeB;  1  rears,  Colorado,  1867;  6 
yean,  New  Jeney,  1871;  aettlug  prohibited, 
laillana,  1867;  bag  llmita,  Iowa,  187B;  aaaaon 
opaned  nunoli.  ISll. 

Private  pmearvea,  Caton  pnaarre,  minalg,  iBtS; 
BloomlDg  Qrove  Park,  Fa.,  1S71. 

Pri vOBEe,  tauntlog  game  declared  a  lalTDege,  Arkan- 
•as,  1880. 

PublkatlOTi  o[  game  law,  nadtaig  at  bead  of  mUlUa 
compante.  South  Candlna,  ITW;  Mlnlnlppl, 
19U3;  Florida,  1818;  In  newtpaper  4  meki  be- 
lore  opening  ol  aoaaon,  Delaware,  ISUl;  Id 
newspaper  at  comttyaeal  In  April,  wlacoDiln, 
lBe7;lIIaiieaota,l8' 
York,  1S73;  WlKniialn,lS87; 
by  United  BtaMa  Department  ol  Agiicaltiue, 


Pubilcatioua  <Me  Qante  )■ 

Punt  gum  (see  B^  guua). 

Quail,  doea  ecason  (New  York,  1708);  New  York, 
1781;  Uassacbuaetta,  1818;  New  Jersey,  ISO; 
cloae  term,  3  yrars,  GalvtatoD  Idand,  Tei., 
1880;  1  yeara,  Peonaylvanla  (Berks  County), 
1S70;  bobwhite  Introduced  In  Utah,  1B71,  and 
Idaho,  lg7G;  California  Valley,  In  Wubfaig- 
tOD,  18S7;  bag  llmlla,  Iowa,  1878;  European, 
Introduced  )n  New  England,  1S7S:  ihooting 
on  the  ground,  Ohio,  1904. 


Babbits,  doaa  seaaoa,  New  Jeney,  IS30;  hunting 
with  fenets  (see  Ferrets);  piMactkm  removed, 
Weat  VtiglDb,  ISU. 

Ran  pmtMHed,  PenniylTwila,  1850;  Delawan,  ISN. 

BeedUrds,  close  naam,  PannaylTaola,  18H;  Dela- 
ware, 18(9. 

RaeUOot  Lake  fldi  and  game  ptiwcrio,  Trmnra 
tae.iaat. 

Rapeali,  proteotlon  oI  mnsknt,  Vermont,  1901, 
1S9B;  ^me  laws  of  17SB,  1738, 17*6,  I7M.  Teo- 
Bcaaee,  181B;  act  InoMporatliig  Weat  Jeney 
Oame  Frotectlve  Aaaodatlon,  1896;  oounty 

laws,  Alabama,  1807;  T aiiii.  1803;  Texas, 

1903;  Virginia,  IKQ;  l£aBBchawtta  autEst»lnc 
ihcBtlng  law  of  1870, 1871;  lHaaonri  pnie  law 
ot  inos.  1>07:  HkUgu  hDAtlog  aeoideat  law, 
lUl. 

RenrratkNu,  bird,  Florida,  1908;  26  estaliUihed, 
1908;  National  ICooomeDt,  Uotut  Olympua, 
Wash.,  180B;  National  Parks,  Yelionlou, 
Wyo.,  1872;  Qeneral  Brant,  Sequoia,  and 
Yoeemile,  Cal.,  1880;  Uount  Kttlnln,  Waab., 
isgs;  Olacler,  Uont.,  1810. 

Raalde&t  liomue,  UkJilgan,  18BG;  Sartb  Dakota, 
1805;  Alabama,  1907;  Louisiana,  1906;  Kew 
York,  1808;  Uaauhnietti,  1909;  Texaa,  1900; 
repealed,  West  Viiglula,  1911. 

BiBldBnli,  hunting  privUegea,  Virginia,  IB19, 1833; 
laikdowQen  authorised  to  arieat  nouiealdent 
hunten,  New  Joney,  1837. 

Rest  days,  Busquehanna  FIbDi,  Hd.,  1873;  Bame^t 
Bay,  N.  I.,  1878;  Hooaatonio  Blver,  Conn., 
1880;  Pennaylvanla,  18ffl;  Currituck  Sound, 
N.  C,  1S97;  (deer)  kfassachusetts,  1BS2. 

Rerlskm  of  game  laws,  Kew  lersey,  1846;  New  York, 
1867,  18n,  1908;  Penntylvanla,  1878;  Uldil- 
gu,  1901;  Georgia,  1903;  Uahie,  1803;  Ohio, 
19M;  Utah,    1908;   Delaware,    1911;  EAusas, 


1811. 


BeynoldSgC. 


.,  Book  of  tt 


(Hme  Lawi,  U 
ma  bird),  pi 
spring  riwatlng,  diootlng  on  lands  ol  anotlier 
wllhout  permliskai,  Feb.  l  to  8epL  l,  1846; 
pnhltdting  vie  of  farrets  or  weasels  bi  hunt- 
ing bares  ot  rabbits,  1860;  special  constable  to 
enloKia  game  law,  1874;  coaunfaakm  on  bbds, 


Robin,  cloae  MMon,  UasncblUBtli,  1818;  I 

tlon  thiootfiant  the  year,  Connecticut,  I860; 
New  Jaraey,  1850:  Uassschusetts  (1850),  1865; 
■ale  prohibited,  Tennosea,  IVII. 

RuSed  grouse,  oloaa  season,  (New  York,  1708); 
New  York,  1791;  Uaasscbusatts,  1818;  New 
Jersey,  1830;  close  term,  3  yean,  Naw  Janey, 
1868;  bag  Umlta,  Iowa,  1878. 

Sags  baa,  dose  season,  Nevada,  1861;  sale  ptiAlb- 


.,C(iog[e 


CHBOKOLOOT  AND  IKDEZ. 


Bsaboati  umnblled.  New  York,  ISN,  ]8W;  Nmt 

Jflisi7{BiniaieitBB;),in«;WlaRnulu,1887. 
BalUng  (or  vililloirl  problblted.  New  York.  IBM), 

ISW;  New  Jener  (Bunept  Bar),  l^n. 
BbIUdk  oo  BuDdsy  to  locBta  blnb  for  fonm  day^ 

proUbltrd  on  Cunttuck  Boand,  N.  C,  IWT. 
Baiary,  State  nldan,  Hldilgu,  ll,9(».  1B8TJ  O/OO 


Sale  piDhibilsd  In  elonaetaaii—manh  birds,  Usa»- 
chusetts,  1S3S;  quail,  putrtdge,  woodoock, 
New  York,  1837;  big  game  [and  game  blnla), 
WjamlDg,  1S0K  wBtsfbwl  killed  tn  State, 


■11  protected  birds  (except  prlmt*  nle),  Kan- 
sas, ISW;  (qoail,  pwtridga,  and  woodoock), 
Uidiigail,  18BS;  gBmaHDedlnTaiTltory.New 
Uexlco.  U(I7;  all  protected  gama,  Koolana, 
1807;  Mirlilgaii,  1901;  Wauori,  IVM;  Oregon, 
107;  robtna  aod  quail,  Tan- 


iltllok,a9ef0i 


I,  1«11. 


er  proMUted  (New  York, 

,  IB73;  Vermont,  180S). 

Sdiools,  Instructloa  In  game  presKvatlon  and  read- 

Ingefgamelawi,  Neyada,]BOI;  InstmctloQ In 

habits  and  protectloii  ol  birds,  OMabMna, 

im. 

Saaldl  <<rail3tsbkB  aulhottied  to  Bserch  ioipeeted 
plaoB  Cor  nid  BUni  oT  den,  Virginia,  1738}. 

Beatdi  vltlioiit  wanaot,  Ohio.  1M4;  Haoadiuaetta, 
1910. 

Seasons  aboUsbed  lor  hunttng  bl)[  game  and  rcal- 
donu  allowed  to  kffl  at  any  time  tor  family 
use,  Wyoming,  Wa 

atttooa  defined  by  days  cf  weak,  Oregon,  IlKXI. 

Beasona,  unUOrm,  Idaho,  1864;  Colorado,  ISBT;  Ulch- 
Igan,  isra;  New  Heiloa,  JSSO;  Uontana,  1906; 
big  game,  Wyoming,  ISS;  Bonlh  Dakota, 
1897;  game  birds  (except  woodcock),  Wlioon- 
sln,  1SS7. 

SOtore  of  big  guns,  Virginia,  1833;  bests,  ammonl- 
tloD,  and  arms  used  Ulagally  Id  bunting  wild- 
fowl, Virginia,  ISC 

Sequoia  National  PaA,  CallfainlB,  MtaUMied  ISgo. 

~       "  " wYock.  IBlth  Mil. 

id  otber  poUca  olScBn  to 
anionie  cm  gams  tfw.  New  York,  1860. 

Oiipmenl,  nabtttlooa.  Iowa,  IS74.    (Bob  atao  Ex- 

Shlras  bill  (Federal  prolwtlon  of  mtgiatory  Urda), 

Hbnotlng  oo  lands  oI  another  prohibited,  Weat  Vli- 
glala,lBT6:  staootb^  wtthont  wrlUeo  pvmls- 
ilon  pndilblted,  Alabama  <9  oouDtleal,  IWl; 
Nnth  Carolina  (12  cotmtlea).  1899;  wittiln  1 
mllcB  of  Umlta  of  cities  of  10,000,  Hlnnswita, 
1907. 

Shcnblrda,  q>rlngSboottngptidifb[ted,  Hamachu- 
■etta,  1903;  on  game  list,  Ohio,  1904. 

Bhotgons  required  In  kQIIng  deer  (see  Bucksbot.) 

SUeneers  prohlbltwl,  Watne,  1909;  Konh  Dakota, 
1909;  WashlDgtoa,  1W9. 

Slls  blU,  New  York,  ISOB,  1907. 

Sink  boiee  (■«  Battertea). 

BkUs,  use  prohibited  In  hunting  wSdbwl  tu  Acoo- 
mac  and  Tabbi  eaantlea,  Va.,  IS39. 


lda,lgS8. 

Bmall  game  protected.  West  VtcglDla,  IStS. 

amltb,  a.  p.,  Law  of  Field  Sports,  ISM. 

Snarea  pniblUted,  Alabama  (tir  wild  turkey  In  1 
oonntlas),  IBM;  PennsylTanla,  T869;  West 
Vbghila  (rabbits),  ISeO;  WbcnmlD,  1887. 

Sukk  boati  Uoensed  on  Buaquebanna  Flats,  lid., 
1S73;  prahlblled,  Wboonsln,  US7. 

Snipe,  close  season,  ICsssacbusetts.  181B;  Rhode 
Island,  ISW;  Alatuma  (3  counties),  IBM; 
spring  shooting  prohibited,  Rboda  Inland, 
U4e;  Uassachusetts,  1S70;  bag  limit,  Iowa, 
1S7S. 

Snow  hunting  prohibited,  Delawaie,  U87;  Oregoo, 
1898. 

Society  far  Protection  of  Oanw  and  Fish,  Ohio,  1871. 

Bong  birds  (see  Nongama  Urda.) 

Boulh  Ceiolfna  (nonresidents,  17IHS;  close  Besaon  oo 
detir,  fire  hunUog,  1769);  fire  buntUig  pR>- 
hlbitad,  ITSt-lTSS;  ckne  Kseon  on  deer,  1789 
protection  ol  InsectlToious  bbds  and  turkey 
bnuard,  1871;  county  game  wardeni,  1991 
Audubon  Society  Incorporated,   1907;  chlel 


Sportsman's  platSnm,  p 

day,  1910. 
Spring  guns  prohibited,  Uhmesota.  1809;  Wbcon- 


Sprlng  shooting  problbttad,  Bhode  labnd,  i8*K 
UlcUgan,  ISW,  am-,  now  York,  iseo;  llassa- 
chuMtts,  1S7D;  Weat  Virginia,  1ST5,  Pennsyl- 
vania, 1883;  WlBOondn,  1887;  Wlmutdn  (oon- 
dltlonally),  1893;  New  York,  1903;  Montana, 
igOE:  New  lefsey  (part),  190S.    (See  p.  m) 

Squtmle,  Ont  ckiee  uuuuu,  Pennsylraula,  S  conn- 
UcB,  IHI;  New  Jeraey,  1874;  bill  proteclh^ 
thrtnigbout  the  year  vetoed,  New  York,  1907. 

State  Flih,  Oame,  and  Forest  League  organised. 
New  York,  1865. 

Stale  game  and  Osh  commlasloncr,  Alaliemti,  1907. 

Btste  game  fund  abolished,  Illinois,  1911;  merged 

State  game  preeerre  (see  (lame  preeerve). 

State  game  warden  (aee  Warden). 

State  park,  Ohio  (Ucklng  Beeemdr),  1S94. 

Steam,  1x>ats  propelled  by,  prohibited  fbr  casitarUig 
game,  New  York,  1809;  New  Jeney,  (Bame- 
gat  Bay),  1S79;  New  Ycrk,  1884;  Wlnonahi, 
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bond,  N<«  Ycrk,  IHB;  probiUlad,  HlniiA- 

nta,  IS05;  Waahlngton,  im. 
Stuckenbcuck  bill  (meadawkrk),  CaUtenk,  um. 
Bulpbiir,  Dot  to  be  used  In  smaktng  out  isbbHs. 

Connecticut,  ISBT. 
Bummer  ahixitlDg  (voodoock)  ptoblblted,  Otalo, 

UfiT. 
Bunds;,  buntlni  prablblUd,  Ddawsn,  ITKI,  tTWi 

New    Jentj,    ITM;  Ti mi,    ITU,    1801; 

AJabuua  and  MJnlalppI,  1803;  Ohio,  I806; 

iQdlaua,    1807,    1817;  DUnola,    1821;  lUniia- 

■ot&,    ISV;    Arkaiuu,    185S;    Tom,    18AG; 

Flnlda,  ISS;  Mlllag  to  locate  blcd^  Snttti 


I  law  b;  couDtr  superrlson,  Kmuw, 

t  apm  ■BBBon,  Vermont,  IffiS;  Mmm 
chusetta,  1H». 

SUTdam,  Charln,  Fur,  Fin,  and  Tettlioi,  ISSB. 

fivan,  dote  aeaaon,  Nevada,  isel. 

SwItbI  lona  (ice  Big  luas). 

Tagging  game,  New  York,  IMl. 

Tune  deer  exempt.  New  Hvnpabln,  isie^ 

Tarifl  Act,  UM,  provlBlaD  problbltlng  sntr;p  <a  tggt 
ofguna  blnlB.    (Compan  Egg  Act,  im.) 

TellBr  bill,  CoDcrea,  1887. 

Trinnrnriii.  Bnnda;  '™"H''t  prohibited,  17U,  1803: 
nlarlea  of  State  offlcen  paid  In  Aha,  I7S7; 
game  lava  at  I7»,  1738, 17U,  17«,  lepeaM 
180S;  constitutional  (rorlakm  anthorlilnc  lo- 
cal legtalatloD,  1S70;  A.  O.O.  law,  game  lav. 
State  nraidCQ,  1903;  department  of  £ame,1)ib, 
and  hceatr;,  UOK  attempt  to  depose  State 
warden,  1906;  Benlfcot  Lake  flab  and  puna 
pnanrre,  1900;  lale  of  roblna  and  quail  pio- 
hlblled,  lOlL 

Terrllorla]  game  and  flah  warden  (aea  Wanko). 

Taxaa,  lint  game  law  (local),  180%  klUtng  ot  hat 
buffalOj  1880;  general  game  law  Inclodlng 
A.O.U.liw;  repeal  ol  count;  lawe,  1003; 
Jurladletlon  flab  and  oygtei 


IWT:  leddant  llcenae,  1909;  public  gams  pre- 
urve,  1911. 

blblUd,  Michigan,  1881. 

ma  Wide),  UH;  nrared- 

m,iSli. 

Trap!  (krdgv)  prohibited.  New  York,  UOB;  tUabl- 
ffn,  1887;  {tor gam.),—        '        " 


growing  onps,  WnDeaata,  ISO* 
ninomiding  dwelling,  New  Ywk,  1801, 1867; 
on  polled  lands,  New  York,  1880;  on  povted 
landa,  Dlattlct  ot  Columbia,  IS78;  bunting  on 
hlghwaTs  prohibited,  Kansas,  ISSB;  bunting 
hi  standing  grain  prohibited,  Mlnnfmilii,  1887; 


Tinker  buuuds  jsnlicled,  South  Carolina,  1373; 

Kanns,  1876;  District  ot  CMombia,    1878. 

Virginia,  1879. 
Tarke;  pens  protdblled  ( Ferry  County,  Paonajl- 

TOola,  IStt),  3  oountlea,  Alabwna,  18H. 
Tusk  hunten  oonvlctsd,  Wyumlog,  18D7. 
Task  hunting  a  fekiar,  Wyoming,  1907. 
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nnlform  action  In  preraDttng  qntog  shooting,  Wls- 
'    aHi9la,1803. 

UnUonn  open  seasont,  Idaho,  Jul;  1  to  Feb.  1,  ISM; 
Cokaado,  Aug.  15  to  Jan,  1,  1867;  Michigan, 
Sept.  1  to  Jan.  1, 1809;  Alabama,  Bept.  1  to 
Mar.  1  (UobllB  t^unt;  only),  1871;  New 
Msxloo,  Sept.  1  to  Uay  1,  1880;  llimtana, 
Sept.  I  to  Deo.  1, 190i;  big  game,  Wyoming, 
Oct.  1  to31,  I88i;  Soath  Datota,  Oot.  1  loNov. 
X,  1897;  game  Utdi  («ioept  woodcock),  Wla- 
ooosln,  Sept.  1  to  Deo.  1, 1887. 

UnUmmlty  In  State  legislation,  ocsnmlttM  ap- 
pointed, Michigan,  1897. 

Unnatutaliied  tOrelgn-bom  realdcata  prohibited 
from  hunting  or  owning  gun*  cr  rifles,  Pano- 
sylTBola,  isce. 

Upland  plover,  close  season,  Rhode  Island,  1S46l 

Upper  Peninsula,  special  aeason  k>r  deer,  Michigan, 


Utah,  flrst  game  law,  IS73;  Osh  and  game  warden, 
1897;  GadlflaUionaIgBmBlsw,190g. 

V<nnont(cloeesea8onondeer,1779);  close leaaon on 
miiabsls,  1T97-1801,  ]SU-»;  moteoUng  non- 

flsb  oommlslon  reorganlied  as  Ush  and  game 
eommlBdon,  1892;  [und  oontrlbutcd  (or  pay- 

ottpa,  ISCO;  goveraor  authorized  io  suspaod 


tBOB;  doe  law  restorwl,  1911;  appndwl  of  deei 
CD  Undi  Inrlnawl  for  parka,  1911. 
Veloa*.  Act  of  Congress  protecting  buOalo,  1874;  es- 

CalKorola,  1907;  New  York,  protecting  gray 
squlxinls  thtongboat  tba  year,  1907;  appro- 
priating 120,00)  for  a  buOalo  herd  lu  the  Adl- 
roadaokPark:NewYork,JD07:  allowing  fruit 
growea  to  destroy  Uidj  Injuring  their  oropt^ 
OngDn,  1907;  game  bill  eismptliig  warden 
Mrvlee  Craa  dvll-aervlce  law,  New  Jersey, 
1910. 

Virginia  (close  SEasoa  for  dear,  1699);  ckae  teim  for 
daer,  im-lTTS;  pioblblthig  Are  hunting,  179% 
olooe  season  for  deer,  IWl;  law  gnntlng  liunl- 
lli(  privileges  to  owners  of  stiores,  181S;  short- 
ening open  seasan  tor  deer,  1830;  prctecUng 
wUdlowl  l>y  prohibiting  night  hunting  or  am 
«l  Uf  taia,  1832;  exempting  residents  Irmn 
certain  penalties  ta  Act  of  1932, 1833:  exempt 
ing  resldonts  troni  provlalDn  requlilngwarTBoU 
ftir  seliuiB  of  big  guns,  1831;  prohibiting  use 
of  skiffs  Id  hunting  wildfowl  In  Acoomac  and 
FairCsi  oounties,  1939;  prohibiting  nonresl- 
deoti  from  killing  wildfowl  below  head  of 
tide  water,  ISU;  amending  Act  of  1841  by 
authotlilng  olDcan  to  selie  boats,  tackle,  am- 
munition and  arms  used  in  huntlzig  wOdlOwl 
lllegaily,  1842;  nmningdearwlthdogsinolaas 
eeasDn.lgU;  decialODlnUilCraadyr. Virginia, 
1B77;  act  protecting  bnuarda,  ISTV;  nongama 
birds,  1903. 

Wardens  (Brat  local,  Hasachusetls,  1738;  deer 
reeves.  Massachusetts,  1704);  flsh  wardens. 
New  Hampshire,  1809;  mooss  wardens,  Maine, 
1862;  ipme  Mnstsble,  New  York,  1871:  game 
warden  (town),  Connecticut,  1SS3;  game  war- 
dan  (BWe),  Minnesota,  1887;  Ash  and  game 


CHBONOLOOT  AND  IKDES. 


warden  departmcot,  vltb  lint  aalaifed  wir- 
deo  Uldilcuii  168T;  gune  wudeo,  Wlaxm- 

dn,  ISBT;  chinr  Data  and  game  piheeter,  New 
York,  1888;  special  conMil^  W;aniliig. 
IBDQi  guue  and  llsb  protector,  Oregon,  MK; 
game  and  flsh  warden,  lllseourl,  18051  WeM 
VliEinla,  UOT;  New  Ueiioa,  IMS:  Oab  and 
gaiiHWarden.Iowa,  1887;  Utah,  1B9T:  Idaba, 
1890;  State  warden,  Tennesaee,  iwa;  vb> 
den],  Oeoif^a,  1903;  BouUi  Carolina,  1907; 
Alaska,  1908;  gaine  warden  made  Ore  waiden, 
Ulctilgan,  1907:  oblef  game  warden.  South 
f;  ofBce  wider  lopervislon  ol 
Eanaaa,  1911  (na  alio  Conunla- 


Wardenaagnide,  South  Dakota,  1901. 
Ward-UcDliennr  Game  Prenrre,  LouUaoa,  ISll. 
Warrant,  arreit  without,  by  membeis  of  Central 
AaaoclaCion,  New  Jerae;,  1871;  »anth  with- 


Washington,  Brst  game  law,  isat;  game  warden, 
1890;  hounding  piDhlbited  Uiroughout  BCate, 
1890;  astabUshment  at  llount  Rainier  Na- 
tional Park,  1899;  Uoont  Olympus  National 
Honmnent,  1908;  allenoen,  1909;  aUeoa  not 
permitted  to  own  gung  eio^t  under  Uoenie 
and  ooQsnlai'  osrUQcate,  1911. 

Waste  </t  game  prohibited,  Wyoming,  1871,  1883; 
Colorado,  1873. 

Water,  UUhig  deer  In.  prohibited,  Ulchigan,  1887; 
Wiaconshi,  1897;  North  Carolina,  IDDE;  shoot- 
ing wlldlowl  In  open  water  pishlbitad. 
New  leisey,  KSlt,  using  batteries  or  blinds  la 
North  Carolina  (CmrUnok  Soond),  ISTO; 
Wteoonshl,  1887. 

Waterfowl    protected,    Indlaq^    1879;  Delaware, 
188fi. 
.    Weasels,  use  probiblled  in  taunting  rabbits,  Rhode 
Island.  1800. 

Weeks  tdll  (migratory  birds),  1908. 

West  lenej  Qame  ProtectlTe  Association  incor- 
poratad,  New  Jersey,  187S;  act  npeiied,  189(1. 

West  Virginia,  Brst  game  law,  1888;  Bist  compre- 
hensive nongame  bird  law,  1809;  shooting  on 
land  of  another  naar  occupied  dwelllBi  pro- 
blbtted,  lg75;  spring  shooting  prohlblCed, 
1S7A;  game  and  fish  warden.  1897;  A,  0.  U, 
"modal  law,"  1907;  repeal  of  realdant  Ucenae 
and  removal  ol  protection  on  labblts,  1911. 

WIchlla  game  reliige.  Oklahoma,  established,  19IU; 
appropriation  (Or  hndng,  U08;   trmnstra  ol 

Wtldloo'l,  lint  protacUon,  Virginia,  1831,  1833; 
night  shooting  prohibited,  Virginia,  183% 
New  Jersey,  1859,  North  Carolina,  1BS8;  ose 
o[  skiffs  m  hunting  prohibited,  Virginia,  1839; 
nonrasldents  probiblted  Erom  UUlng,  Dela- 
ware, 1839;  Virginia,  1841,  1S4Z;  close  seaaoa 
(duckx)  Callbmla,  1852;  prohibition  ot  sale 
of  killed  In  the  Stale,  nunols,  1903;  niling 
liir,  prohibited.  New  York,  1886; 


WIM  gooaa,  doae  tmtaa,  Ohb,  IStT;  I 

Wild  bon  banting  without  nc 

WQd  plgBon,  netten  protected,  Kusadinaetta,  ISU; 
laat  nmting.  New  York,  1888;  last  looetlng, 
New  York,  187S;  nesting  and  roosting  gmunds 
pralecled,  New  York,  188%  1867;  ICIchlgan, 
1809;  Pannaylyanla,  187S;  opeiiMaai]n,lfasBa- 
chnsettB,  1S7D. 

WlldturkBy(firotidoniieascHiNewYork,lTOe):  last 
leoord  In  New  York,  18M;  doae  season, 
fit.  Louis  County,  Uo.  ISGl;  Alabama  (3 
counties),  18M;  snaring  or  catching  In  poia 
prohibited,  Alabama  (3  counties},  I8U;  bat- 
ing and  blinds  prohibited,  ^nnsylnnla, 
1889;  close  Innn  8  years,  New  Jersey,  1874; 
tntiodumd  In  CallHimlB,  1906. 

Wbnonsln,  first  game  laws.  1851;  prohibiting  trap- 
ping game  birds,  1854;  publlcatioD  of  game 
laws,  1867;  prohibiting  spring  shooting,  pro. 
hibiting  killing  birds  iDT  mlUloery  purpcaes, 
authorisation  of  4  gune  wardens,  and  publica- 
tion ol  Osh  and  gams  laws  in  pamphlet  form, 
1887;  Stats  game  warden,  1891;  prohibiting 
qirlng  shooting  ciHidi  tional  on  action  ot  other 
States,  1893;  nonresident  licenses,  1897; 
UlUng  deer  in  the  water  or  on  the  lee,  1897; 
markliig  packages  of  fish  and  game,  1899; 
c[Tll-9erTioelBw,190G;  Brst  oral examlnaUiHis 
lor  game  wardens,  1909;  license  fees  to  be  paid 
Into  general  fund  of  State,  1911. 

Woodcock,  close  Bsaion,  New  York,  1791;  Uassa- 
ehusetts.  1818;  New  Jersey.  1820;  summer 
shooting  prohibited.  Rhode  Island.  1846; 
Ohio,  1857;  beg  limit,  leva,  1878;  close  term, 
Loulslans,  1904;  niinois,  1911. 

Wood  dticlc,  close  term,  Lonisbua,  UOt. 

Written  permission  to  bimt,  Alabama  (9  DOuntles}, 
1891;  Indiana,  18)1;  North  Carolina  (12  coun- 
ties), 1889;  deddon  In  Hyde  v.  Stale,  Ala- 

WyoiEdng,flrs(gBmelaw (sale), 1869;  unllormopen 
season  for  big  game  and  prohibition  of  waste, 
1SS2;  close  seaaons,  buflalo  and  otbei  big 
game,  189(^  (peclal  tgame]  constables,  1880; 
nonroddent  licenses,  189S;  Jurisdiction  of  fish 
DOmTTiissionBr  extended  to  game,  1886;  guide 
Uoeose,  1899;  Stale  game  preserre,  1906;  li- 
cense lor  photographing  big  game,  1906; 
incursion  of  Indians  from  Colorado,  1906; 
YeDowBtoiw  tusk  huutna  oonTioled,  IDOT; 
tusk  hunting  made  a  felour,  1907;  ^iproisla- 
thm  lor  leedlng big  game,  1909:  IrsosleroriS 
alk  from  Jackson  Hole  to  Big  Horn  Game  Pre- 
serve, 1910;  game  oommlsslan,  1911;  appro- 
priation lor  feeding  elk,  1911, 

Yards,  killing  den  whm  yurded  ptohiblled.  New 
York,  1886. 

Yellowstone  National  Park,  Wyo.,  established, 
'  proCeDtlnggame,  1894;  tuskhuntvi 
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LETTER  OF  TRANSMITTAL 


United  States  Depabtment  of  Ageiodltdre, 

BuBEAU  OF  Biological  Subtet, 
Washington,  D.  C,  January  11, 191IS. 
Sib:  I  have  the  honor  to  transmit  herewith  for  publication  Bul- 
letin 42  of  the  Biological  Survey,  "A  Eeport  of  an  Expedition  to 
Laysan  Island  in  1011,"  in  two  parts,  the  first  by  Prof.  Homer  R. 
Dill,  of  the  State  University  of  Iowa,  and  the  second  by  Prof.  Wm. 
Alanson  Bryan,  of  the  College  of  Hawaii,  Honolulu.  Prof,  Biyan 
had  previously  visited  the  island  in  1903  and  was  thus  able  to 
note  the  changes  which  liad  occurred  during  the  intervening  eight 
years.  The  Hawaiian  Islands  Eeservation  was  established  by  Exec- 
utive order  in  1909  to  serve  as  a  refuge  and  breeding  place  for  the 
millions  of  sea  birds  and  waders  that  from  time  immemorial  have  re- 
sorted there  yearly  to  raise  their  young  or  to  rest  while  migrating. 
In  1909  a  party  of  feather  hunters  landed  on  Laysan,  one  of  the  twelve 
islands  comprising  the  reservation,  and  killed  more  than  200,000 
birds,  notably  albatrosses,  for  millinery  purposes.  Through  the 
prompt  cooperation  of  the  Secretary  of  the  Treasury,  the  revenue 
cutter  Thetis,  under  the  command  of  Capt.  W.  V.  E.  Jacobs,  was  dis- 
patched to  the  island  and  returned  to  Honolulu  in  January,  1910, 
with  23  poachers  and  their  booty,  consisting  of  the  plumage  of  more 
than  a  quarter  of  a  millioa  birds.  In  the  spring  of  1911  a  cooperative 
arrangement  was  effected  with  the  University  of  Iowa,  represented 
by  Prof.  C.  C.  Nutting,  head  of  the  zoological  department,  whereby 
an  expedition  was  sent  to  Laysan,  the  largest  and  most  important 
island  of  the  group,  to  ascertain  the  present  condition  of  the  bird 
rookeries  and  to  collect  a  series  of  birds  for  a  museum  exhibit. 
Through  the  cooperation  of  the  Secretary  of  the  Treasury  and  the 
Commandant  of  the  Kevenue  Cutter  Service  the  revenue  cutter 
Thetis  was  placed  at  the  disposal  of  the  party.  The  members  were 
transported  from  Honolulu  to  the  island  in  April,  and  two  months 
later  returned  to  Honolulu.  Through  the  courtesy  of  the  Secretary 
of  War  transportation  was  also  furnished  on  Anny  transports  for 
memb^iB  of  the  party  and  their  equipage  between  San  Francisco 
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and  Honolulu.    Without  this  assistance  it  would  have  been  extremely 
difBcult  to  arrange  for  the  transportation  of  the  expedition. 

The  present  report  embodying  the  results  of  the  observatiooB 
made  by  the  party  contains  many  interesting  facts  and  gives  an  ap- 
proximate census  of  the  birds  nesting  on  Laysan  Island  at  the  time  of 
the  visit  of  the  party,  together  with  recommendations  for  the  future 
protection  of  the  reservation. 

Respectfully,  Hbnby  W.  Henshaw, 

Chi^,  Biological  Survey. 
Hon.  Jambs  Wilson, 

Secretary  of  Agriculture. 
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REPORT  OF  AN  EXPEDITION  TO  LAYSAN  ISLAND  IN  1911  UN- 
DER THE  JOINT  AUSPICES  OF  THE  UNITED  STATES  DEPART- 
MENT OF  AGRICULTURE  AND  THE  UNIVERSITY  OP  IOWA. 


BEPOBT  OH  COKBZnOKS  OV  THE  BAWAIIAH  BIBD  BE8EBVA- 
TIOH  WITH  UST  OF  TEE  BIRDS  FOTTHD  OH  LATSAH. 

By  HoHEK  R.  Dill, 
Prq/eMor  of  Zoology  in.  Ike  Stale  Vnveemty  of  Iowa. 


UfTBODUCTIOH'. 
FDBP08E    AND    MEUBERS   OF   THE    BXPEDITION. 

On  February  3,  1909,  President  Roosevelt  issued  an  EiecutJTe 
order  to  the  effect  that  the  islets  and  reefs,  namely:  "Cure  Island, 
Pearl  and  Hermes  Reef,  Lysianski  or  Fell  Island,  Laysan  Island, 
Hary  Reef,  Dowsetts  Reef,  Gardiner  Island,  Two  Brothers  Reef, 
French  Frigate  Shoal,  Necker  Island,  Frost  Shoal,  and  Bird  Island, 
situated  in  the  Pacific  Ocean  at  and  near  the  extreme  western  exten- 
sion of  the  Hawaiian  Archipelago,  *  *  *  are  hereby  reserved 
and  set  apart  *  *  *  as  a  preserve  and  breeding  ground  for 
native  birds.  *  *  *  This  reservation  to  be  known  as  the  Hawaiian 
Islands  Reservation." 

The  purpose  of  the  reservation  was  to  insure  for  all  time  a  refuge 
and  breeding  place  for  the  numerous  species  of  birds,  chiefly  sea  fowl, 
that  for  ages  past  had  made  the  islands  their  home  during  the  whole 
or  a  part  of  each  year.  In  the  spring  of  1909,  however,  a  party  of 
foreign  plumage  hunters  landed  on  Laysan,  the  principal  bird 
rookery  of  the  reservation,  and  for  several  months  made  the  slaughter 
of  sea  birds  a  business.  Had  they  not  been  interrupted,  they  would 
probably  have  exterminated  the  entire  colony  of  birds  on  this  island 
and  perhaps  on  others  of  the  group.  As  it  was,  many  thousands  of 
sea  birds  were  destroyed,  especially  albatrosses.  There  is,  however, 
no  reason  to  doubt  that,  if  left  to  themselves  as  much  as  possible  and 
if  further  depredations  can  be  prevented,  the  birds  will  in  time 
repair  this  loss  and  continue  to  live  as  they  have  for  thousands  of 
years  before  civiUzed  man  intruded  on  their  beautiful  avian  world. 
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Through  the  instrumentality  of  Prof.  C.  C.  Nutting,  head  of  the 
department  of  zoology,  State  University  of  Iowa,  arrangements  were 
made  in  1911  with  the  Secretary  of  Agriculture  to  send  a  coopera- 
tive expedition  to  Laysan.  The  principal  objects  of  the  expedition 
were  to  obtain  for  the  Bureau  of  Biological  Survey  of  the  department 
data  for  a  comprehensive  report  as  to  the  present  condition  of  the 
rookeries  and  as  to  the  effects  of  the  nefarious  work  of  jwachers  on 
the  avifauna  and  to  make  a  collection  of  the  birds,  their  nests,  eggs, 
and  the  necessary  accessories  for  making  a  large  panoramic  grouo 
for  the  State  University  of  Iowa. 

The  personnel  of  the  party  consisted  of  the  writer  and  three  aasiat^ 
ants,  Mr.  H.  C.  Young,  Mr.  C.  J.  Albrecht,  and  Mr.  C.  A.  Corwin. 
Mr.  W.  A.  Bryan  joined  the  party  in  Honolulu  as  the  representative 
of  the  Department  of  Agriculture,  spent  a  week  on  Laysan,  and 
returned  to  Honolulu  on  the  Thetis. 

The  writer  is  indebted  to  Mr.  E.  M.  Ehrhoro,  Mr.  D.  B,  Kuhns, 
Mr.  Max  Schlemmer,  Mr.  W.  A.  Bryan,  the  members  of  the  University 
Club,  and  others  for  their  kind  assistance  and  hospitality  while  in 
Honolulu.  I  wish  also  to  acknowledge  the  invaluable  assistance  of 
the  men  who  accompanied  me:  Mr.  H.  C.  Young,  who  assisted  in 
assembling  data  for  this  report,  Mr.  C.  J.  Albrecht,  who  made  the 
photographs,  and  Mr.  C.  A.  Corwin,  who  made  paintings  for  our 
group.  I  am  also  indebted  to  Mr.  Dayton  Stoner,  of  our  museum 
staff,  for  his  careful  drawing  of  the  map  on  which  I  have  indicated 
the  bird  rookeries. 

HAWAIUN   IS1.ANDS  BESKBTATION. 

The  Hawaiian  Elands  Reservation  is  composed  of  the  islands  and 
reefs  included  in  the  leeward  chain  extending  in  a  northwesterly 
direction  from  the  main  Hawaiian  Group.  These  islands  are  situated 
from  100  to  300  miles  apart  and  are  composed  principally  of  lava. 
Laysan,  the  i&i^est  island  of  the  reservation,  is  low  and  flat,  the 
highest  point  being  only  50  feet  above  sea  level.  On  the  surface  of  this 
island  is  a  layer  of  coral  sand  and  phosphate  rock.  Laysan  has  an 
area  of  about  2  square  miles;  the  others  vary  in  size  from  1  square 
mile  to  small  rocky  reefs.  Bird  Island  is  high  and  precipitous, 
having  a  peak  of  903  feet,  and  one  side  of  the  island  is  perpendicular. 

These  islands  have  a  vegetation  of  low  bushes  and  sand  grasses. 
The  climate  is  warm  but  not  enervating,  tempered  as  it  is  by  the 
northeast  trade  winds.     Severe  thunder  storms  are  almost  unknown. 

At  the  present  time  the  islands  are  entirely  uninhabited  by  man, 
and  indeed  landing  can  be  effected  only  in  favorable  weather;  but 
they  offer  excellent  nesting  sites  and  abundant  food  for  the  millions 
of  sea  birds  which  resort  to  this  remote  oceanic  reservation. 
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TATEB  AND   NATURAL  FOOD  HUPPLT. 

Frequent  but  short  showers  suppUed  us  with  plenty  of  drinking 
water.  I  have  recorded  them  as  follows:  April  24,  April  27,  May  2, 
May  3,  May  14,  and  June  2.  We  carried  a  small  still  for  use  in  case 
OUT  water  supply  failed  us,  but  did  not  hare  occasion  to  use  it, 
although  our  supply  was  reduced  at  times.  There  is  an  old  well  on 
the  island,  but  it  is  no  longer  of  use.  The  pump  is  rusted  out  and 
the  well  has  partly  filled  with  sand. 

Plenty  of  good  fish  can  be  found  in  the  still  water  between  the 
surrounding  barrier  reef  and  the  shore,  and  they  can  easily  be  shot 
with  a  good  rifle.  Crawfish  also  are  obtainable  and  are  easily  caught 
in  the  evening  by  using  a  small  lantern  and  a  spear. 

Large  turtles  are  found  along  the  beaches,  where  they  crawl  out 
to  sun  themselves.  When  turned  on  their  backs  they  are  helpless. 
We  killed  one  of  these  turtles  and  found  the  meat  very  good,  but  the 
eggs  we  did  not  find  palatable.  This  turtle  was  4  feet  long,  3  feet 
wide,  and  I  foot  5  inches  from  carapace  to  plastron.  We  estimated 
her  weight  to  be  300  pounds. 

The  rabbits  are  good  for  food  and  their  flesh  seems  to  be  entirely 
free  from  parasites.  When  not  frightened  they  may  be  easily  caught 
in  the  hands. 

Although  there  were  many  edible  shore  birds  on  the  island,  our 
party  did  not  kill  any  of  them  for  food.  The  only  birds  eaten  were 
those  collected  for  scientific  purposes. 


A  little-known  species  of  seal  *  is  reported  to  live  in  the  region  of 
Laysan  Island.  Mr.  Max  Schlemmer  says  that  during  the  15  years 
he  lived  on  the  idand  seven  of  these  animals  were  killed.  He  at  one 
time  gave  Dr.  Schauinsland  a  fine  lai^e  skull  of  this  species,  which 
was  taken  to  Germany.  No  signs  of  seals  were  noted  while  we  were 
on  the  island,  notwithstanding  a  sharp  lookout  was  kept  by  the 
members  of  our  party. 

BABBITS   INTBODUCED  ON  LATSAN. 

Mr.  Max  Schlemmer,  the  former  manager  of  the  guano  company 
on  Laysan,  introduced  domestic  rabbits,  Belgian  hares,  and  English 
h^es  into  the  island  at  different  times,  and  left  them  there  to  breed, 
intending  to  start  a  rabbit  canning  business.     He  could  not  give  the 

'ThtaBpecIuliu  bees  dnolbed  b;  Dr.  UBlnhlc  u  JfonocltuKJUultuIatuli  (SlU.  Bm.  Oea.  NBtocf. 
Fmmda,  Bc^Ed,  p.  154, 19>%).  In  ISOO  b  dck  or  hclpltss  ani  vat  csiight  by  the  natives  In  RUa  Buy,  Bn- 
wail,  towtd  aahort,  klUed,  aod  M(ar.  Unrortunafly  I  was  too  lale  to  seeore  my  part  of  the  Hnlmal  tot 
IdeDtUktitlon,  but  the  natlvea  assured  me  that  salllaiy  seals  occurred  on  the  ooast  about  onoe  la  10  jtan 
otao.  Tbey  were  very  curious  uid  asked  mau^  questions  aa  to  the  habitat  ol  the  animal,  its  uatUR.Iogd, 
■Dd  habtta.abonl  vhlch  they  knew  oathliig.— H.  W.  Heuouw. 

aSWl"— Bull.  42-12 2  ^-  , 
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exact  dates  but  thinks  the  first  wera  imported  eight  or  nine  years 
ago,  or  about  1903.  The  rabbita  have  crossed  and  produced  some 
strange-looking  animals,  both  in  form  and  color.  We  dressed  some 
of  them  for  food  and  found  the  skins  as  tough  and  thick  as  that  of  the 
groundhog. 

Rabbits  have  killed  many  bushes,  but  have  not  caused  so  great 
devastation  as  one  would  expect  from  their  numbers.  In  the  latter 
part  of  the  afternoon  they  may  be  seen  feeding.  They  are  very  fond 
of  the  green  juncus  that  grows  near  the  lagoon,  and,  while  they  are 
eating,  their  bodies  are  concealed  among  the  thick  growth  and  only 
their  ears  show.  At  times  there  are  so  many  ears  protruding  that 
they  resemble  a  vegetable  garden. 

It  would  be  very  difficult  to  exterminate  these  animals  without 
harming  the  birds.  They  live  everywhere;  even  in  the  large  tern 
rookeri^  we  saw  many  of  them.  They  have  made  burrows  of  their 
own  and  also,  when  pursued,  take  refuge  in  the  numerous  petrel 
burrows.  It  is  impossible  to  drive  or  snare  them,  as  there  are  plenty 
of  holes  in  which  they  can  find  shelter.  Poisoning  the  rabbits  would 
be  disastrous  to  certain  species  of  birds  and  indiscriminate  shooting 
would  also  be  harmful.  It  is  my  opinion  that  a  well-oiganized  party 
with  small  repeating  rifles,  say  22  caUber,  could  entirely  exterminate 
these  pests.  This  should  be  done  in  the  season  when  it  would  inter- 
fere least  with  the  nesting  birds. 

The  man-o'-War  birds  catch  them.  Several  times  We  saw  them 
pick  up  full-grown  rabbits,  and  we  found  young  ones  dead  on  the 
nest  of  the  red-footed  booby. 

GUINEA   PIOS. 

Guinea  pigs  were  found  on  the  south  end  of  the  island  in  the  thick 
juncus.  They  were  rather  abundant  in  this  one  place,  seven  being 
seen  at  one  time,  but  they  have  done  no  harm.  Mr.  Schlemmer 
introduced  these  animals. 

INSECT   PESTS. 

The  collector  is  not  without  his  troubles  on  Iiaysan.  Never  have 
I  seen  so  many  flies  in  one  small  area.  Our  laboratory  was  so  full  of 
them  that  we  were  obliged  to  suspend  work  to  reduce  their  numbers. 
Shallow  pans  of  formalin,  about  2  per  cent,  did  wonders  in  this 
direction.  Not  only  did  the  flies  annoy  us  as  we  worked  but  they 
would  blow  our  bird  skins,  and  even  after  the  latter  were  thoroughly 
dry  and  cured,  we  often  found  fresh  masses  of  eggs  deposited  on  the 
feathers.  The  feet  of  the  lai^er  birds  would  be  eaten  by  larvre  if 
they  were  not  thoroughly  poisoned. 

In  addition  to  the  fiies  there  were  small  ants  which  ate  and  destroyed 
the  feathers  of  the  smaller  specimens.    There  were  also  several 
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species  of  beetles,  the  larvse  of  which  devoured  everythii^  that  Was 
not  well  poisoned. 

Plenty  of  netting  is  needed  to  keep  fiiea  away  from  the  skins  while 
diying.  Kough  frames  should  be  made  and  their  legs  immersed  in 
pans  of  water,  in  order  that  boxes  of  skins  may  be  placed  in  safety 
from  the  ants.  The  beetles  are,  however,  harder  to  control,  for  they 
seem  to  reach  the  skins  notwithstanding  the  netting.  If  the  skins  show 
signs  of  larvEc,  put  them  in  a  tight  box  with  a  good  cover.  In  the  top 
of  the  box  place  a  shallow  pan  of  carbon  bisulphide,  using  about  one 
tablespoonful  of  the  fluid  for  every  cubic  foot  of  space.  Cover  the 
box  tightly,  allowing  it  to  remain  48  hours.  The  carbon  bisulphide 
should  be  put  in  the  top  of  the  box,  since  the  gas  settles.  This  should 
be  repeated  in  about  seven  days,  so  as  to  kill  the  larve  that  may  have 
hatched  in  the  meantime.  Where  pesta  are  so  prevalent,  I  recom- 
mend treating  each  box  of  skins  in  this  manner  as  they  are  packed 
for  shipment. 

The  acres  of  carcasses  left  by  the  poachers  have  Furnished  breeding 
places  for  flies  and  beetles;  hence  their  great  numbers. 

BIRDS   AS    SEED    CARRIERS. 

Mr.  H.  W.  Henshaw,  Chief  of  the  Biological  Survey,  requested  that 
our  party  make  careful  observation  as  to  the  presence  of  seeds  or  balls 
of  earth  attached  to  any  portion  of  the  bills,  feet,  or  plumage  of  the 
island  birds,  since  there  is  reason  to  believe  that  birds  play  an  im- 
portant part  in  the  transplantation  of  seeds  from  shore  to  shore. 

In  handling  and  preparing  400  specimens  we  found  but  one  that 
was  of  interest  in  this  connection.  On  the  foot  of  a  Layaan  albatross, 
between  the  second  and  third  toes,  wh,s  a  spinate  seed  about  the  size 
of  a  flattened  buckshot,  the  spines  of  which  were  firmly  embedded  in 
the  sides  of  the  toes.  The  seed  was  sent  to  Washington,  where  it  was 
identified  as  the  seed  of  TVifruZus  hystrix  R,  Br,  This  species  belongs 
to  the  family  ZygophyUacese  and  is  generally  distributed  in  the  South 
Sea  Islands.  So  far  as  known  there  b  no  record  of  its  occurrence  on 
Laysan,  but  a  thorough  examination  of  the  flora  might  reveal  its 
presence  there. 

NABBATIVB. 

The  17th  day  of  April,  1911,  our  party  sailed  from  Honolulu  on  the 
revenue  cutter  TheHa.  During  the  first  five  days  of  our  trip  few 
birds  were  seen  except  a  niunber  of  black-footed  albatrossea 
{Diomedea  nigripea)  that  followed  the  ship  nearly  all  the  way.  When 
within  about  50  miles  of  Laysan,  their  numbers  increased,  and  later 
they  were  joined  by  one  or  two  of  the  white  species  (D.  immiUabilis) , 
also  by  a  few  sooty  terns  (Sterna  faUginoad)  and  wedge-tailed  shear- 
waters {PuffijMis  cuneatua) . 
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About  11  o'clock  of  the  seventh  day  the  ialand  was  sighted.  Weex- 
pected  to  see  clouds  of  birds  about  it,  but  in  this  we  were  disappointed. 
It  was  too  early  for  terns  to  arrive  in  laige  numbers.  We  reached 
tbe  shore  about  3  o'clock  and  spent  the  remainder  of  the  day  in  land- 
ing our  outfit  and  repairing  the  old  building  for  our  use.  (PI.  I.)  By 
6  o'clock  eveiytbing  was  beached  and  the  Theiia  sailed  to  Midway 
Island,  coining  back  a  week  later  for  oiu:  mail  and  to  say  farewell  until 
the  5th  of  June,  when  she  retiuned  for  our  party. 

Our  first  impression  of  Laysan  was  that  the  poachers  had  stripped 
the  place  of  bird  life.  An  area  of  over  300  acres  on  each  side  of  the 
buildings  was  appaj^ntly  abandoned.  Only  the  shearwaters  moan- 
ing in  their  burrows,  the  little  wingless  rail  skulking  from  one  grass 
tussock  to  another,  and  the  saucy  finch  remained.  It  is  an  excellent 
example  of  what  Prof.  Nutting  calls  the  survival  of  the  inconspicuous. 

Here  on  every  side  are  bones  bleaching  in  the  sun,  showing  where 
the  poadiers  have  piled  the  bodies  of  the  birds  as  they  stripped  them 
of  wii^  and  feathers.  In  the  old  open  guano  shed  (PI.  II)  were 
seen  the  remains  of  hundreds  and  possibly  thousands  of  wings  which 
were  placed  there  but  never  cured  for  shipping,  as  the  marauders  were 
interrupted  in  their  work. 

An  old  cistern  back  of  one  of  the  buildinga  tells  a  story  of  cruelty 
that  surpasses  anything  else  done  by  these  heartless,  sanguinary 
pirates,  not  excepting  the  practice  of  cutting  the  wii^  from  living 
birds  and  leaving  them  to  die  of  hemorrhage.  In  this  dry  cistern 
the  Uving  birds  were  kept  by  hundreds  to  slowly  starve  to  death.  In 
this  way  the  fatty  tissue  lying  next  to  the  skin  was  used  up,  and  the 
skin  was  left  quite  free  from  grease,  so  that  it  required  little  or  no 
cleaning  during  preparation. 

Many  other  revolting  sighte,  such  as  the  remains  of  young  birds  that 
had  been  left  to  starve  and  birds  with  broken  I^s  and  deformed 
beakSj  were  to  be  seen.  Killing  clubs,  nets,  and  other  implements 
used  by  these  marauders  were  lying  all  about.  Hundreds  of  boxes 
to  be  used  in  shipping  ^e  bird  skins  were  packed  in  an  old  building. 
It  was  very  evident  they  intended  to  carry  on  their  slaughter  as  long 
as  the  birds  lasted. 

Not  only  did  they  kill  and  skin  the  larger  species  \)ut  they  caught 
and  caged  the  finch,  honey  eater,  and  miller  bird.  Cages  and  material 
for  making  them  were  found. 

Half  an  hour's  walk,  however,  will  take  one  to  an  entirely  different 
scene.  The  north,  east,  and  south  parte  of  the  island  have  not  been 
disturbed  to  any  extent  by  the  poachers,  they  having  confined  their 
work  largely  to  the  area  nearer  the  buildings  and  along  the  car  track 
formerly  used  by  the  guano  company. 

We  found  some  species  on  the  east  side  even  more  abundant  than 
reported  by  Prof.  Nutting  in  1902.    It  is  interesting  to  note  the 
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habits  of  the  gr^arious  little  creatures.  For  countless  generations 
they  have  lived  in  a  crowded  community,  like  the  inhabitants  of  our 
larger  cities,  and  now,  although  the  killing  of  thousands  of  birds  on 
the  west  side  of  the  island  has  mode  nesting  places  available  else- 
where, they  still  live  as  did  their  predecessors,  nesting  as  closely  as 
possible. 

In  collecting  birds  that  had  young,  much  care  was  exercised  not  to 
take  both  parents  and  thus  to  leave  the  nestlii^  to  perish.  This 
made  the  collecting  of  some  species  difficult  and  slow.  Fortunately 
we  were  able  to  preserve  and  so  utilize  many  birds  that  were  found 
dead  on  the  rookeries,  the  mortality  from  natural  causes  being  lai^e. 

LIBT  OF  BIBD8  OH  LAT8AH. 

It  is  not  my  intention  to  attempt  to  duplicate  the  excellent  report 
on  the  birds  of  Laysan  Island  by  Dr.  Walter  K.  Fisher '  in  1902,  to 
which  readers  are  referred  for  many  details  here  omitted.  We  found 
the  same  species  that  he  did,  with  the  addition  of  Bulwer's  petrel  and 
the  sooty  petrel  (Oceanodroma  triairatni).  The  following  is  a  list  of 
the  island  birds,  with  notes  on  their  distribution,  habits,  nests  and 
eggs,  etc.,  as  observed  by  our  party: 

LARID^. 

Stenui  fnliginosa  Gmelin.    Sooty-backed  Tern. 

Upon  our  arrival  at  Laysan  we  did  not  observe  many  sooty-backed 
terns.  There  was  a  small  colony  of  about  500  birds  on  the  southwest 
part  of  the  island  and  another  of  about  the  same  size  on  the  extreme 
east.  We  found  great  piles  of  bones  near  the  former  that  led  us  to 
believe  that  the  birds  had  been  much  reduced  in  numbers  by  the 
plumage  hunters. 

About  the  6th  of  May  thousands  of  them  appeared  on  the  east  side 
of  the  island  and  about  a  week  later  others  came  to  the  southwest. 
Their  numbers  increased  each  day.  As  the  southwest  rookery  grew, 
it  extended  toward  the  north.  For  some  reason  known  only  to  them- 
selves the  birds  confined  their  nesting  to  the  area  on  the  west  side  of 
the  small  car  track,  which  is  indicated  on  the  accompanying  map. 
We  found  a  few  nests  between  the  rails,  but  none  on  the  east  side  of 
the  track.  The  first  day  of  June  we  measured  the  rookeries  of  t^iese 
birds,  and  two  days  later  we  went  over  the  same  ground  again.  We 
found  that  in  two  days  the  rookeries  on  the  west  side  had  increased 
in  area  3,600  square  yards. 

The  final  estimate  of  the  number  of  sooty  terns  was  made  June  4 — 
333,900  for  both  rookeries.  This  species  outnumbers  any  other  on 
the  island.    We  found  as  many  as  7  and  in  some  cases  9  nests  to  the 
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square  yard  of  ground.     About  1  nest  in  50  coatained  two  eggs,  one 
egg  being  the  usual  complement. 

Sterna  Innata  Peale.    Gray-backed  Tern. 

On  the  rocks  at  the  south  end  of  the  island  is  a  small  colony  of 
gray-backed  terns.  Its  close  proximity  to  the  sooty  tern  rookery 
might  mislead  the  casual  observer  as  to  the  number  of  birds  of  this 
species.  As  soon  as  the  birds  are  disturbed  the  sooty  terns  fly 
about  with  the  graybacks,  giving  the  impression  that  there  are 
thousands  of  the  latter.  The  unfortunate  grayback  makes  a  desirable 
skin  for  millinery  purposes;  hence  his  demise. 

There  are  other  small  rookeries  on  the  east  side,  and  we  estimated 
that  about  50,000  of  th^e  birds  were  nesting  on  the  island.  We 
found  fresh  eggs  and  young  birds  in  all  stages  of  development. 

Anotts  stolidns  (Linn.).    Noddy. 

Noddies  were  nesting  in  small  colonies  on  nearly  all  parts  of  the 
island.  The  northwest  point  seemed  to  be  a  favorite  nesting  place, 
and  during  the  last  week  of  May  fresh  eggs  were  found.  The  noddy 
is  fairly  abundant,  numbering  about  5,500. 

Hicranoits  hawaiiensis  Rothschild.    Hawaiian  Tern.     (PI.  III.) 

This  little  understudy  of  the  noddy  was  found  in  all  stages,  from 
a  freshly  laid  egg  to  a  fully  fledged  bird.  It  was  not  so  abundant  as 
the  noddy,  numbering  about  3,000. 

Oygis  alba  kittlitzi  Hartert.    White  Tern  or  Love  Bird. 

Durii^  the  first  week  of  our  stay  in  Laysan  we  saw  but  four  white 
terns  (PI.  IV,  fig.  1).  This  little  bird,  never  abundant  on  the  island, 
was  one  of  the  first  to  disappear  at  the  hands  of  the  poachers. 

About  the  time  the  sooty  terns  arrived  in  abundance  we  noticed 
a  number  of  white  terns.  On  the  15th  of  May  we  discovered  several 
pairs  nesting  on  the  rocks  at  the  south  end  and  later  found  others  on 
different  parts  of  the  island.  At  one  time  we  were  able  to  count 
30  of  these  birds. 

We  coUected  six  specimens,  all  of  which,  although  nesting,  were 
more  or  less  pin-feathery  and  unfit  for  mounting.  We  estimated 
the  number  of  this  species  to  be  75. 

diomediidj:. 
Diomedea  immutabilis  Rothschfld.    Laysan  Albatross.     (PI.  V.) 

Along  the  shores  of  the  lagoon  and  on  a  smaU  area  at  the  south 
end  of  the  island  this  most  remarkable  and  interesting  bird  has 
taken  its  last  stand.  To-day  there  is  about  one-sixth  of  the  original 
colony  left.  AH  along  the  car  track  and  on  the  main  rookery  wher« 
the  birds  were  formerly  so  abundant,  only  piles  of  bones  remain.   The 
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poachers  killed  these  helpless  creatures  with  clubs  and  threw  the 
wings  and  feathers  into  the  cars,  heaping  the  bodies  up  along  the 
sides  of  the  track  as  they  worked,  and  used  the  cars  to  carry  the 
spoils  to  the  sheds. 

About  all  of  the  old  main  rookery,  where  the  birds  were  reported 
so  plentiful  by  Prof.  Nutting  in  1902,  has  been  annihilated;  only 
now  and  then  a  pair  of  birds  with  young  may  be  seen.  Along  the 
shores  of  the  lagoon  they  are  still  to  be  found  in  large  numbers,  and 
to  one  who  has  never  seen  such  masses  of  birds  it  is  a  wonderful 
sight. 

Notwithstanding  the  treatment  these  birds  have  received,  they 
still  seem  fearless  of  man,  with  the  exception,  perhaps,  of  a  few  stray 
individuals  nearer  the  buildings  which  will  not  allow  one  to  approach 
them. 

They  amuse  themselves  with  a  strange  proceeding,  which  at  times 
seems  to  be  done  more  from  a  sense  of  duty  than  for  pleasure.  The 
performance  is  varied,  but  usually  begins  as  follows;  One  bird  ap- 
proaches another  with  an  indescribable  squeaking  sound,  bowing  all 
the  time.  If  the  other  bird  feels  like  performing,  which  is  usuaUy 
the  case,  he  bows  in  return.  They  cross  bills  very  rapidly  several 
times.  Then  one  bird  turns  its  head  and  lifts  one  wing  in  such  a 
manner  that  the  primaries  point  directly  out  at  the  side.  In  the 
meantime  the  other  bird  keeps  up  a,  loud  noise  that  sounds  somewhat 
like  the  neighing  of  a  horse.  The  bird  taking  the  lead  then  walks 
around  his  partner,  stepping  high  like  a  negro  cakewalker.  This  part 
of  the  procedure  is  usually  closed  by  one  or  both  birds  pointing  their 
beaks  straight  up  in  the  air,  rising  on  their  toes,  puding  out  their 
breasts,  and  uttering  a  long-drawn  groan.  The  same  thing  is  repeated 
many  times  with  sL^ht  variations. 

There  were  comparatively  few  young  albatrosses.  When  the  par- 
ent birds  were  feeding  at  sea,  the  rookery  would  seem  almost  deserted. 
We  found  a  number  of  young  birds  dead,  but  the  mortality  from  nat- 
ural causes  is  not  large,  considering  the  number  of  this  species.  Some- 
thing must  have  disturbed  the  birds  oarUer  in  the  nesting  season; 
possibly  their  eg^  may  have  been  taken. 

An  accompanying  map  (p.  14),  on  which  I  have  indicated  the  lar^ 
ger  rookeries,  will  show  about  the  area  occupied  by  this  species.  At 
the  present  time  there  are  approximately  180,000  La^an  albatrosses. 

For  the  benefit  of  those  who  have  estimated  the  number  of  alba- 
trosses as  high  as  10,000,000,  I  would  like  to  call  attention  to  the 
map  made  by  the  officers  of  the  AUxUross  in  1902.  According  to 
this  map  Laysan  has  an  area  of  about  6,420,800  square  yards.  Taking 
out  the  area  of  the  lagoon,  which  is  471,500  square  yards,  we  have 
4,949,300  square  yards.  Place  10,000,000  birds  the  size  of  an  alba- 
tooss  upon  4,949,300  square  yards  of  ground;  how  much  room  would 
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Fia.  2.— Colony  of  Wedoe-Tailed  Shearwaters,  Lavsan  Island. 
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Fig.  1. —Christmas  Island  Shearwater  on  Nest,  Lavsan  Island. 


FiQ.  2.— Red-Tailed  Tropic  Bird  with  Younq,  Laysan  Island. 
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there  remain  for  the  rest  of  the  bird  population,  to  say  nothing  of 
the  bushes  and  grass  t 

Diomedea  nigrifte  Audubon.    Black-footed  Albatross, 

Along  the  beaches  of  the  north,  east,  and  south  sides  of  the  island 
the  black-footed  albatross  has  taken  almost  complete  possession. 
An  occasional  pair  may  he  found  nesting  with  the  white  species,  but 
as  a  rule  they  are  found  by  themselves. 

The  black-footed  albatross  is  somewhat  larger  than  the  white 
species,  and  when  seen  on  the  wing  it  is  instantly  recognized  as  being 
far  superior  as  an  aviator.  They  followed  our  ship  all  the  way  from 
San  Francisco  to  the  Hawaiian  Islands. 

These  birds  have  a  performance  similar  to  that  of  the  former  spe- 
cies, but  much  more  elaborate,  and  they  go  through  the  figures  slowly 
and  gracefully.  Instead  of  lifting  one  wing  they  raise  both.  The 
notes  uttered  during  the  performance  are  much  softer,  and  it  ends 
with  a  sound  like  the  stroke  of  a  bell  under  water  or  deep  within  the 
bird's  stomach. 

They  are  very  neighborly  with  the  other  species.  We  often  saw 
them  visiting,  and  on  one  or  two  occasions  they  were  trying  to  per- 
form with  them,  but  the  rapid  pace  set  by  the  white  bird  was  rather 
too  much  for  his  more  deliberate  cousin  and  the  affair  ended  disas- 
trously. 

The  young  of  this  species  were  rather  abundant.  During  the  first 
week  of  June  many  of  them  were  fully  fledged.  Tlie  toted  number 
of  black-footed  albatrosses  is  about  85,000. 

PROCELLARID^, 

Pnfflnu  coneatns  Satvin.    Wedge-tailed  Shearwater. 

The  wedge-tailed  shearwater  (Pi.  IV,  fig.  2)  is  found  on  nearly 
every  part  of  Laysan,  with  the  exception  of  the  beaches  and  the  hard 
shores  of  the  central  lagoon.  It  does  not  fly  about  much  during  the 
day,  but  sits  in  the  mouth  of  its  burrow  and  dozes  in  the  sun.  At 
times  a  dozen  or  more  of  these  birds  congregate,  apparently  for  the 
purpose  of  quarreling.  Their  cat-like  squalls  will  »oon  make  the 
listener  wish  to  move  out  of  hearing. 

The  young  were  nearly  fledged.  Apparently  these  birds  were  not 
killed  to  any  extent  by  the  poachers  and  they  number  about  100,000. 

Pafflmns  nativitatis  Streets.    Christmas  Island  Shearwater. 

The  Christmas  Island  shearwater  (Fl.  VI,  fig.  1)  is  a  common  bird 
on  Laysan.  We  found  it  nesting  under  bushes  and  in  shallow  bur- 
rows. Its  eggs  were  fresh  during  the  first  two  weeks  of  May.  Its 
retiring  habits  and  unattractive  plumage  have  protected  it  from  the 
ravages  of  the  poachers  and  it  numbers  about  75,000. 
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J£attiA$Xa,  ]iypolflUca  SalTin.    White-breasted  Petrel,  or  Bonin  Island 

Petrel. 

Owing  to  its  nocturnal  habits  the  white-breasted  petrel  is  not  so 
conspicuous  as  some  of  the  other  species  of  its  faniuly,  but  it  was 
abundant  in  the  evening.  It  is  a  fearless,  dove-like  creature,  quite 
amenable  to  petting  aud  stroking. 

The  young  of  this  species  were  nearly  fledged.  They  were  to  be 
seen  in  the  mouths  of  the  deep  burrows  which  completely  honey- 
comb the  higher  ground  of  the  island.  This  species  bids  fair  to 
hold  its  own  for  some  time  to  come,  numbering  160,000. 

Bnlweria  bvlweri  (J.  &  S.).    Bulwer's  Petrel. 

In  Dr.  W.  K.  Fisher's  report  of  the  Birds  of  Laysan  Island,  1902, 
he  states  that  he  did  not  detect  any  Bulwer's  petrels  on  Laysan.  We 
were,  therefore,  somewhat  surprised  to  find  this  species  rather  abun- 
dant, and  at  the  same  time  of  year  that  Dr.  Fisher  was  there. 

In  the  cracks  and  crannies  of  the  rocks  on  the  south  end  of  the 
island  one  was  sure  of  finding  these  birds,  and  in  almost  every  case  a 
pair  of  birds  would  be  in  the  same  opening.  We  found  them  also  on 
other  parts  of  the  island,  wherever  there  were  pieces  of  phosphate 
rock  or  coral  under  which  to  crawl. 

While  we  were  after  some  specimens  of  coral  rock,  we  were  much 
surprised  to  find  one  of  these  quiet  little  birds  sitting  in  the  debris 
that  had  fallen  from  the  under  side  as  we  applied  the  sledge  hammer 
from  above.  The  pieces  had  dropped  in  such  a  maimer  that,  not- 
withstanding the  falling  of  a  piece  weighing  75  pounds  or  more,  the 
bird  was  ui^armed  and  apparently  not  alarmed.  Under  the  bird 
we  found  a  fresh  egg.  lliis  Incident  occurred  on  the  2d  day  of 
June,  and  although  we  had  previously  seen  many  of  these  birds,  we 
had  not  found  any  eggs.  Upon  further  investigation  we  found 
that  the  birds  on  the  south  end  of  the  island  had  eggs,  all  of  which 
were  fresh.  In  some  nests  we  found  both  birds  sitting  side  by  side. 
We  estimated  the  number  of  this  species  to  be  1,000. 

Oceanodroma  tristnuni  Salvin.    Sooty  Petrel. 

The  sooty  petrel  is  not  a  common  bird  on  Laysan.  Near  the 
south  end  of  the  lagoon  a  number  of  young  birds  were  found,  all 
dead  or  in  a  dying  condition.  They  were  fully  fledged,  retaining 
only  traces  of  down.  A  diligent  search  procured  but  two  adult 
birds.  These  birds  were  so  much  smaller  than  the  measurements 
given  by  Mr.  Ridgway  for  this  species  that  there  was  at  first  some 
question  as  to  their  identity. 

The  following  table  gives  Mr.  Ridgway's  measurements,  also  those 
of  the  specimens  referred  to  above: 
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phaEthontid*. 
Phagthoa  mbricandm  Boddaert.    Ked-tailed  Tropic  Bird. 

During  the  first  three  weeks  of  our  stay  on  the  island  we  saw  very 
few  red-taUed  tropic  birds  (PI.  VI,  fig.  2).  They  were  wild  and  very 
hard  to  catch.  Later,  however,  we  saw  plenty  of  them,  and  as  they 
were  nesting,  we  experienced  no  trouble  in  catching  them  in  our 
hands. 

This  species  has  by  far  the  most  beautiful  plumage  of  any  of  the 
birds  found  here.  Its  rose-tinted  satin  body,  with  bright  coral  red 
beak,  and  its  elongated  central  tail  feathers  make  it  a  striking  bird 
indeed. 

The  poachers  have  killed  many  of  these  birds,  but  they  stiU  seem 
fairly  abundant,  numbering  about  300. 

sm.wM. 
Snla  oyanops  (Siindevall) .    Blue-faced  Booby. 

A  small  colony  of  blue-faced  boobies  (Fl.  VII,  fig.  1),  was  nesting 
on  the  sandy  beach  of  the  east  coast.  By  actual  count,  45  birds 
were  there  during  the  first  week  ia  May.  Large  downy  young  were 
in  the  nests,  usually  one  but  in  some  cases  two.  A  tew  e^s  were 
found,  but  all  were  well  incubated. 

On  the  5th  day  of  June  we  were  somewhat  surprised  to  find  about 
twenty  pairs  of  these  birds  nesting  on  the  interior  slope  of  the  east 
side  of  the  island  in  close  proximity  to  the  man-o'-war  bird  rookery. 
Why  they  should  choose  such  an  environment  is  hard  to  understand, 
Neariy  all  the  nests  contained  two  fresh  eggs. 

Not  far  from  this  spot  we  saw  a  man-o'-war  bird  pursuing  a  booby 
which  had  just  returned  from  fishing,  with  a  crop  full  of  fish.  At 
first  it  seemed  as  thou^  the  booby  would  outfiy  its  pursuer,  but  its 
load  was  too  heavy.  The  man-o'-war  bird  overtook  the  booby, 
seized  it  by  the  tail,  raised  itself  in  the  air,  and  turned  the  booby 
completely  over.    Being  thus  rudely  overturned  the  booby  lost 
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control  and  quickly  disgorged  the  contents  of  its  crop,  and  the  man- 
o'-war  bird  actually  caught  the  fish  as  it  came  from  the  booby's 
mouth. 

Snla  piacttor  (Iimi.)>    Ked-footed  Booby. 

The  red-footed  booby  (PI.  VII,  fig.  2),  like  its  relative,  is  not  very 
abundant.  They  are  confined  to  a  small  area  on  the  north  part  of 
the  island,  nesting  in  the  tops  of  low  bushes.  Their  numbers  in- 
creased about  the  same  time  we  noted  the  increase  of  the  former 
species.    There  were  about  125  birds  in  all. 

FREGATID£. 
P^egata  aqnila  (Linn.).     Man-o'-war  Bird. 

On  the  inner  eastern  slope  of  the  island  the  man-o'-war  birds 
(PL  VIII)  may  be  found.  They  nest  in  colonies  in  the  tops  of  low 
bushes  which,  if  placed  near  together,  would  cover  about  6  acres.  As 
it  is,  however,  they  appear  to  cover  many  times  that  amount  of  space. 

Here  sitting  quietly  on  each  nest  is  the  owner  thereof,  holding  down 
bis  claim.  When  one  bird  leaves  the  nest  its  mate  immediately  takes 
its  place,  for  if  a  nest  is  left  unguarded  the  birds  that  seem  to  be  off 
duty  swoop  down,  apparently  passing  nearly  over  it,  when  with  a 
quick  movement  of  the  beak  they  pick  up  a  stick  and  carry  it  away, 
"rhus  stick  by  stick  the  nest  is  completely  removed.  If  there  happens 
to  be  a  young  bird  or  an  egg  in  the  nest,  it  is  destroyed  and  eaten  by 
the  winged  cannibals. 

One  forgets  the  Shortcomings  of  these  birds  when  he  sees  them  sail- 
ing on  motionless  wing  far  above  him.  It  would  seem  that  they  make 
use  of  the  hot  air  currents  aiising  from  the  island  and  thus  sail  about 
with  very  little  effort. 

It  seems  strange  that  man-o'-war  birds  should  have  increased  in 
numbers,  when  we  think  of  their  wholesale  slaughter  of  each  other's 
o&pring,  but  according  to  previous  reports  they  were  less  abundant 
on  Laysan  formerly  than  to-day,  numbering  12,500  at  the  present 
time. 

&NKT1DM. 

Anas  laysauensis  Rothschild.    Laysan  Teal. 

No  signs  of  the  Laysan  teal  (PI.  IX,  fig.  1)  were  seen  for  the  first 
few  days  of  our  stay,  and  then  we  found  feathers  and  other  parts  of 
those  which  the  marauders  had  dressed  for  food.  Later,  however, 
we  saw  them  in  small  flocks,  six  being  the  most  seen  at  one  time. 
Some  teals  seemed  to  be  nesting  in  the  grass  near  the  small  fresh- 
water pond  on  the  south  end  of  the  island,  but  we  were  unable  to 
find  any  nests. 

The  man-o'-war  birds  persistently  pursued  them,  but  they  did  not 
to  my  knowledge  kill  or  harm  any  of  them.  They  may,  however,  kill 
young  teals. 


—Slug- Faced  Booev,  Lavsan  Island. 


FiQ.  2.— Red-Footed  Boobv,  Lavsan  Island. 
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Fia.  1.— L*YS*N  Teal 


Fig.  2.— Bristle-Thighed  Curlew,  Laysan  Island. 


Fio.  3.— Lavsan  Rail 
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Presumably  the  plumage  hunters  killed  these  birds  for  food,  and 
thus  nearly  «xt«nmnated  them.  It  would  seem  tlist  without  furth^ 
molestation  they  mi^t  increase  in  numbers. 

RALLID^. 
PoTzannla  palmeri  Frowhswk.    Laysan  Rail. 

llie  Laysan  rail  (PI.  IX,  £g.  3)  is  one  of  the  most  interesting  birds 
found  OD  the  island.  Notwithstanding  its  inability  to  fly  it  has  no 
trouble  in  evading  its  pursuers.  It  runs  and  dodges  from  one  grass 
tussock  to  another,  down  a  petrel  hole  and  out  again  before  one  can 
locate  it.  One  of  the  most  laughable  things  imaginable  is  a  man 
pursuing  one  of  these  bits  of  bird  life,  net  in  hand,  continually  .drop- 
ping waist-deep  down  among  the  burrowing  petrels.  It  was  with 
much  difficulty  that  we  secured  the  specimens  we  needed  for  our  col- 
lection. They  were  everywhere  fairly  abundant  on  all  parts  of  the 
island  excepting  the  beaches.  They  even  visited  our  kitchen.  Their 
favorite  nesting  place  is  among  the  thick  mats  of  juncus  along  the 
margin  of  the  lagoon.  We  found  many  nests  hut  no  e^s.  On  the 
4th  day  of  June  wo  discovered  two  coal-black  chicks  with  yellow 
beaks  that  gave  vent  to  much  noise.  There  are  about  2,000  roils  on 
the  island. 

scolopacidj:. 

HetOTactitis  incanos  (Omelin).     Wandering  Tatler. 

Very  few  of  these  birds  were  seen  on  Laysan  during  our  stay.     Now 
and  then  one  or  two  would  be  seen  on  the  reef  or  among  the  large 
rocks  on  the  beach,  but  they  were  very  wild.    One  specimen  only  was 
secured. 
Vnmeaiiiui  tahitiessia  (Gmelin).    Bristle-thighed  Curlew. 

Just  before  sunset  and  early  in  the  morning  the  bristle-thighed 
curlews  (PI.  IX,  fig.  2)  would  come  up  around  our  camp  uttering  their 
pecuUar  complaining  notes.  They  roosted  on'  the  roofs  of  the  old 
buildings  at  night,  sometimes  as  many  as  20  birds  in  one  flock.  We 
saw  thom  feeding  on  different  parts  of  the  island  but  usually  about  the 
lagoon  or  along  the  beaches.     They  number  about  250. 

CHARADRIID*. 
Charadriu  dominiciiB  tnlns  (Gmelin).     Pacific  Golden  Plover. 

The  golden  i)lovor  is  only  a  migrant  on  Laysan.  About  2,000  were 
present  at  the  time  of  our  visit. 

APnRIZID.B. 
Arenaria  interpres  (Linn.).    Turnstone. 

In  the  shallow  water  of  the  lagoon  and  about  the  fresh  water  pond, 
large  flocks  of  plover  and  tumstones  were  to  be  seen.  Here  they  3[>eiit 
most  of  their  time  feeding  on  the  small  flies  with  which  the  shore  and 
water  are  black. 
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The  Bpecimens  we  prepared  for  our  collection  were  exceedingly  fat. 
We  experienced  some  difficulty  in  securing  good  ones,  as  the  birds  were 
too  wild  to  catch  in  a  hand  net  and  were  easily  ruined  with  a  shotgun, 
llie  tumstones  number  about  2,500. 

DEEPANIDIDJ;. 
HimEtime  fraithii  Kothschild.    Laysan  Honey  Eater. 

The  honey  eater  is  not  common  on  Laysan.  There  were  four  birds 
of  this  species  that  roosted  on  an  old  rope  which  bung  across  the  comer 
in  one  of  the  sheds.  Here  each  night  we  would  see  them  huddled 
closely  tc^ther.  An  occasional  bird  would  flit  into  our  workroom  in 
quest  of  millers.  They  were  to  be  seen  about  the  island  in  the  tall 
tussocks  of  grass,  where  we  found  a  few  nests,  all  of  which  contained 
young  birds  or  well-incubated  e^s.  Among  the  old  specimens  left 
by  the  feather  hunters  we  found  several  skins  of  the  honey  eater, 
'twere  are  possibly  300  living  birds  of  this  species, 

Telespiza  cantaju  Wilson.    Laysan  Finch. 

One  of  the  last  birds  to  disappear  from  the  island  will  be  the  Lay- 
san finch.  With  its  onmivorous  habits  and  its  saucy,  fearless  manner 
it  easily  adapts  itself  to  conditions  as  it  finds  them.  It  is  a  fine  song- 
ster and  makes  a  good  cage  bird.  Laysan  Island  is  an  ideal  place  for 
this  bird,  but  should  anyone  be  rash  enough  to  introduce  it  to  a 
civilized  conmiiuaity  it  would  be  a  pest  that  would  rival  the  Englisii 
sparrow. 

They  were  everywhere  abundant  about  the  island,  particularly 
near  the  tern  rookeries.  When  we  passed  through  the  rookeries  they 
would  follow,  to  steal  the  e^s  left  exposed  by  the  terns  we  had 
frightened  away.  They  also  eat  other  birds'  e^s,  not  excepting  their 
own  species. 

Our  cook  experienced  much  difficulty  in  keeping  them  from  the 
kitchen.  Each  day  brought  more  birds.  At  last  he  was  obliged  to 
put  up  a  net  at  the  door  to  keep  them  out.  They  also  visited  our 
storeroom,  where  they  picked  holes  in  our  rice  bag,  making  way  with 
quite  a  quantity.  At  meal  time  they  were  about  our  feet  picking  at 
^e  crumbs  on  the  floor.  It  was  not  an  uncommon  thing  to  see  them 
on  the  table.  They  were  nesting  during  the  month  of  May,  and  we 
found  many  nests  with  fresh  e^s.  We  estimated  the  total  number 
of  finches  to  be  about  2,700. 

SYLVIIDJE. 
AcroceplialQB  familiaris  (Rothschild).    Miller  Bird. 

With  the  exception  of  the  Laysan  teal,  the  miller  bird  is  the  least 
abundant  of  the  indigenous  birds.  We  saw  a  few  of  them  around  the 
old  buildings  and  others  about  the  island,  but  principally  aloi^  the 
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west  shore  of  the  lagoon,  in  the  tall  grass,  where  a  few  nests  containing 
e^s  and  young  birds  were  found. 

A  pair  made  a  nest  not  far  from  our  sleeping  quarters.  The  birds 
seemed  not  to  mind  our  presence,  working  away  at  the  nest  when  we 
were  within  2  feet  of  it.  After  it  was  completed,  the  female  bird  died 
while  laying  an  e^.  We  saTed  the  skin  of  the  bird,  also  the  egg, 
which  was  removed  intact.  In  a  few  days  the  male  bird  returned 
with  a  new  mate,  and,  much  to  our  surprise,  the  birds  took  down  the 
neat,  building  a  new  one  a  few  feet  away. 

It  seems  strange  that  this  bird  should  not  be  more  common,  as  it 
was  formerly  reported  to  be  most  abundant  of  the  land  birds.  Pre- 
sumably the  poachers  caught  the  miller  bird,  but  we  have  no  proof 
of  it,  as  no  sldns  or  other  parts  were  found.  Its  numbers  are  kept  in 
check  by  the  finches — at  least  we  saw  the  latter  eating  the  e^s  of  this 
species.  Undoubtedly,  however,  this  has  been  their  practice  for 
many  years,  and,  unless  the  finches  are  more  abundant  than  formerly, 
it  ought  not  to  make  any  appreciable  difference  in  the  numbers  of  the 
miller  bird. 

ISIAHD  BIBD  CSNB17S. 

An  estimate  of  the  number  of  each  species  of  bird  found  on  the 
island  was  made.  The  method  of  estimating  the  number  in  the 
several  rookeries  was  as  follows:  After  carefully  measuring  a  rookery, 
a  square  yard  was  selected  that  seemed  to  contain  a  fair  avert^e  of 
neste.  Countii^  two  birds  to  a  nest  we  determined  the  number  in  a 
rookety.  In.  some  cases  this  method  could  not  be  used,  as  some 
species  do  not  assemble  in  large  numbers  but  nest  in  small  colonies 
among  the  other  species.  The  map  (p.  14)  accompanying  this  report 
is  not  a  criterion  aa  to  the  number  of  birds  in  the  various  rookeries, 
but  simply  shows  the  location  and  approximately  the  area  covered 
by  the  species  indicated  thereon.  To  avoid  confusion  I  have  indi- 
cated thereon  only  the  birds  that  have  sharply  defined  rookeries, 
the  others  being  more  or  less  united. 

The  following  table  shows  at  a  glance  the  estimated  numbers  of 
most  of  the  island  birds: 


Sterna /uliginota 333,900 

StemahtwOa 60,000 

Atwui  Uolidu* 6, 500 

Mieranmu  haumiientw 3,000 

GygUalhahialitxi 75 

Dieimidea  immuttAilU IBO,  000 

Diomedta  nigripei 85,000 

Pu^inut  aauaait 100, 000 

Pufflnut  nativitalu 75, 000 

.Stlrelala  hypoleuai 160, 000 

BalweHa  bidwtri 1,000 

Oceanodroma  trittrami 3 

PAojtAon  ru6ricau<ju« 300 


Sula  cytmopt 

Sula  pweaior 

Fregala  aqnila 

Anat  layianeim* 

Porzarmla  palrruri 

ywjteniut  lahiiienrii 

Chcradrau  dirmimeiu/tUvut . . . 

Areruiria  into'pru 

Biwalixmefntilhii 
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BXPOST  OH  COHDZTIOITS  ON  LATSAN,  WITH  RECOHHEVDATIOirS 
FOB  FBOTECTOrO  THE  HAWAIIAN  ISLANDS  BESEB7ATI0V. 

By  Wh.  Aunbon  BuTAif , 
PTOfti»OT  of  Zoology  in  the  ColUge  of  HawaH. 


nrraoDTTcmoH. 

On  the  occasion  of  my  recent  visit  to  Laysan  Island  during  the  week 
from  April  24  to  30,  1911,  which  was  made  on  hoard  the  U.  S.  reve- 
nue cutter  TheHs,  in  company  with  a  party  from  the  State  University 
of  Iowa  who  were  ma^ng  the  journey  to  the  island  to  secure 
material  and  background  studies  for  a  lai^e  group  to  be  assembled 
at  that  institution,  I  was  able  to  study  conditions  as  I  found  them 
in  this  wonderful  bird  colony  and  compare  them  with  conditions 
existing  there  at  the  time  of  my  former  visit  in  April,  1903. 

The  slaughter  of  tens  of  thousands  of  birds  by  the  party  of  feather 
and  wing  hunters  and  the  depredations  now  being  wrought  by  the 
rabbits  and  guinea  pigs  that  have  been  introduced  on  the  island  make 
it  important,  if  this  colony  is  to  be  saved  from  extermination,  that 
every  effort  to  this  end  be  made,  both  by  the  Federal  Government 
and  by  the  Territory  of  Hawaii.  It  will  be  necessary  (1)  to  have 
the  islands  in  the  Leeward  chain  of  the  Hawaiian  group  properly 
patrolled  and  protected;  (2)  to  take  steps  to  exterminate  or  reduce 
the  rabbits  on  Laysan  Island ;  (3)  to  distribute  the  pecuhar  land  birds 
on  Laysan  to  other  islands  of  the  chain  in  order  to  prevent  their 
early  extermination;  (4)  to  introduce  the  important  economic  speciee 
on  the  inhabited  islands  of  the  group ;  (5)  to  plant  on  Laysan  and  the 
other  islands  certain  trees  and  shrubs  that  will  flourish  on  them; 
(6)  to  develop  this  valuable  possession  of  the  Territory  of  Hawaii  as 
the  great  natural  parks  are  developed  elsewhere — as  a  natural  breed- 
ing preserve  for  wild  birds.  Since  the  birds  are  all  perfectly  fearless, 
the  reservation  may  he  visited  at  any  season  under  proper  regula- 
tions, thus  affording  to  the  Hawaiian  Islands  a  unique  opportunity 
to  preserve  this  great  colony  in  a  flourishing  condition  and  at  the  same 
time  utilize  the  chain  of  otherwise  unimportant  and  unproductive 
islands,  over  a  thousand  miles  in  length,  as  a  cruising  and  camping 
park  and  fishing  ground,  the  like  of  which  is  found  nowhere  else  in  the 
world. 
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SeTeral  montha  ago  it  became  1117  duty  as  the  repreeentative  of  the 
National  Association  of  Audubon  Societies  in  Hawaii  to  notify  that 
society  and  the  Biological  Surv^  that  the  island  of  Laysan  of  the 
Leeward  chun  of  this  group  bad  been  visited  by  a  company  of 
feather  hunters.  They  were  under  the  employ  of  Mr.  Max  Schlemmer, 
now  of  Honolulu,  but  who  was  for  many  years  a  resident  on  Laysan 
as  manager  for  a  lai^e  guano  and  fertilizer  concern  with  headquarters 
in  Honolulu. 

After  spending  several  months  on  the  island  engaged  in  the  whole- 
sale slaughter  of  the  bird  life  there,  the  poachers  were  taken  off  by 
the  TJ.  S.  revenue  cutter  7%etis  under  command  of  Capt.  Jacobs, 
who  was  sent  there  by  the  Federal  Government  for  that  purpose. 
With  the  23  poachers  who  were  brought  to  Honolulu  for  trial  the 
Thetis  brought  two  or  three  cu-loads  of  the  feathers,  wings,  and 
birdskins  that  had  been  made  ready  for  shipment  to  Japan.  Had  the 
plan  of  the  promoters  been  carried  out,  they  would  doubtless  have 
been  sent  from  Japan  to  the  fashion  centers  of  Europe  and  America  for 
millinery  purposes. 

COMFABiaON  OFCONBITZONS  IN  1908  AND  1911. 

By  my  experience  on  Marcus  Island  and  Midway  Island  a  few  years 
ago,  where  I  had  the  sad  privilege  at  the  first-named  island  of  finding 
a  colony  of  poachers  actually  engaged  in  killing  birds  by  the  thousands 
for  the  millinery  market,  and  at  the  latter  of  finding  the  hundreds  of 
heaps  of  dead  birds'  bodies  left  by  a  party  that  had  finished  securing 
its  ship  load  of  wings  and  feathers,  I  was  in  a  measure  able  to  antici- 
pate the  damage  that  had  been  done  by  these  ruthless  spoilers  at 
Laysan. 

My  surprise  was  great,  however,  to  find  that  the  few  rabbits  intro- 
duced by  Mr.  Schlemmer  shortly  after  my  former  visit  bad  literally 
taken  possession  of  the  island.  In  1903  Mr.  Schlemmer,  then  oper- 
ating a  lease  and  eng^ed  in  the  guano  business,  made  a  number  of 
trips  from  Honolulu.  On  a.  number  of  these  voyages  he  took  several 
small  shipments  of  rabbits  of  different  breeds  as  well  as  a  number  of 
Japanese  guinea  pigs.  All  of  these  animals  were  liberated  on  Laysan 
and  they  have  since  multiphed  until  they  are  found  in  great  numbers 
at  this  time. 

The  slaughter  wrought  by  the  plume  hunters  is  everywhere  appa- 
rent. One  of  the  work  buildings  formeriy  used  by  the  guano  company 
and  later  as  a  storehouse  by  the  poachers  is  still  standing.  With 
a  side  torn  out  and  left  open  to  the  weather  by  the  men  of  the  Tketia, 
it  is  still  filled  with  thousands  of  pairs  of  albatross  wings.  Though 
weatherbeaten  and  useless,  they  show  how  they  were  cut  from  the 
birds  whose  half-bleached  skeletons  lie  in  thousands  of  heaps  scat- 
tered all  over  the  island. 
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This  wholesale  killing  has  had  an  appaUing  effect  on  the  colony. 
No  one  can  estimate  the  thousands,  perhaps  hundreds  of  thousanc^, 
of  birds  that  have  been  willfully  sacrificed  on  Laysan  to  the  whim 
of  fashion  and  the  lust  for  gain.  It  is  conserrstive  to  say  that  fully 
one-half  the  number  of  birds  of  both  species  of  albatross  that  were 
BO  abundant  eveiywhere  in  1903  have  been  killed.  The  coloniee  that 
remain  are  in  a  sadly  decimated  condition.  Often  a  colony  of  a 
dozen  or  more  birds  will  not  have  a  single  young.  Over  a  lai^e  part 
of  the  island,  in  some  sections  a  hundred  acres  in  a  place,  that  10 
years  ago  was  thickly  inhabited  by  albatrosses,  not  a  single  bird 
remains,  while  heaps  of  the  slain  lie  as  mute  testimony  of  the  awful 
slaughter  of  these  beautiful,  harmless,  and  without  doubt  beneficial 
inhabitants  of  the  high  seas. 

While  the  main  activity  of  the  plume  hunters  was  directed  against 
the  albatrosses,  they  were  by  no  means  averse  to  killing  anything  in 
the  bird  line  that  came  in  their  way.  As  a  consequence  large  num- 
bers of  all  the  different  species  of  birds  that  occur  on  the  island  were 
killed.  Among  the  species  slaughtered  may  be  mentioned  black- 
footed  albatross,  Laysan  albatross,  sooty  tern,  gray-backed  tern, 
noddy  tern,  Hawaiian  tern,  white  tern,  Bonin  Island  petrel,  wedge- 
tuled  shearwater,  Christmas  Island  shearwater,  red-tailed  tropic  bird, 
blue-faced  booby,  red-footed  booby,  man-o'-war  bird,  bristle-tbighed 
curlew,  and  without  doubt  many  of  the  few  species  of  the  smaller 
birds  peculiar  to  Laysan  as  well  as  those  that  visit  it  as  migrants. 

Fortunately,  serious  as  were  the  depredations  of  the  poachers, 
their  operations  were  interrupted  before  any  of  the  species  had  been 
completely  exterminated.  So  far  as  the  birds  that  secure  their  food 
from  the  sea  are  concerned,  it  is  reasonable  to  suppose  they  will 
increase  in  number,  and  that  nature  will  in  time  restore  the  island  to 
its  former  populous  condition  if  no  further  slaughter  is  permitted. 
Owing  to  the  indiscriminate  method  of  the  killing,  usually  only  one 
or  the  other  of  mated  pairs  was  sacrified.  The  unmated  birds  that 
survive  are  slow  in  selecting  another  mate.  As  but  a  single  egg  is 
laid  by  the  majority  of  these  birds,  it  will  possibly  take  10  years  for 
the  sea  birds  of  the  colony  to  regaintheir  former  numerical  strength. 

With  the  land  birds  an  entirely  different  condition  exists.  All  the 
small  species  peculiar  to  the  island,  except  possibly  the  Laysan  teal, 
depend  entirely  upon  the  vegetation  on  the  island  for  their  food 
supply.  The  uninterrupted  and  astonishing  increase  in  the  numbers 
of  rabbits  and  guinea  pigs  can  have  but  one  result  if  allowed  to 
continue  unchecked.  They  will  surely  eat  or  kill  off  all  of  the  grass 
and  shrubs.  Doubtless  the  insects  tliat  feed  on  the  plants  and  in 
turn  are  fed  upon  by  the  birds  will  be  so  reduced  as  to  bring  about 
starvation  among  the  small  birds. 

DigmzedbyGoOgle 
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The  struggle  for  existence  on  Layaan  is  most  keen  at  all  times. 
The  inevitable  operation  of  the  law  of  nature  that  balances  the  food 
supply  with  the  number  to  be  fed  is  as  effectiTe  on  this  sand  island  as 
it  is  everywhere  else  in  the  world.  As  a  matter  of  fact,  a  marked 
reduction  in  the  number  of  pairs  of  all  the  land  birds  can  be  noticed  as 
compared  with  thenumberof  the  same  species  on  the  island  eight  years 
ago.  The  Laysan  canaty,  Miller  bird,  Laysan  honey  eater,  and  the 
Layaan  rail,  without  doubt,  are  doomed  to  extermination  on  the 
isolated  island  on  which  they  have  maintained  themselves  long 
enough  to  develop  into  distinct  species,  unless  something  is  done  to 
preserve  for  them  the  source  of  their  food  supply. 

Rare  as  the  Layaan  teal  has  always  been,  it  is  gratifying  to  find  that 
it  has  not  been  wiped  out  of  existence.  Eight  years  ago  th««  were 
several  small  floclra  of  this  interesting  bird,  which  is  without  doubt 
the  rarest  wild  duck  in  the  world.  This  year  .only  seven  adult  birds 
were  seen  during  an  entire  day  especially  devoted  to  watching  for  it 
on  the  small  fresh-water  lake  and  the  main  lagoon — the  natural 
rallying  place  for  the  species.  Ducks  were  seen  on  five  of  the  seven 
days  spent  on  shore,  but  there  were  by  no  means  as  many  of  them  as 
there  were  on  the  occasion  of  my  former  visit.  One  pair  seen  had  a 
flock  of  five  young  following  them.  Thus  it  will  be  seen  that  while 
this  rare  species  is  not  extinct,  as  was  greatly  feared,  it  is  so  rare  that 
there  are  probably  not  more  than  a  half  dozen  adult  pairs  on  the 
island  at  this  time. 

Even  after  the  wholesale  slaughter  of  the  birds  and  the  result  it 
had  on  their  nesting  and  mating  habits,  the  birds  remain  as  fearless 
as  ever.  There  is  not  a  species  on  Laysan  that  can  not  be  caught  in 
the  hands  with  a  little  care  and  patience.  One  pair  of  ducks,  for 
example,  came  up  within  6  feet  of  the  writer,  a  lack  of  fear  which 
would  make  the  species  an  easy  one  to  exterminate  should  poachers 
at  any  time  make  another  raid  on  the  island  inhabitants. 

Rabbits  now  literally  swarm  over  the  island  by  thousands.  The 
amount  of  damage  done  by  them  can  better  be  imagined  than  told. 
They  are  exterminating  fiist  one  species  of  plant  then  another. 
Several  species  that  were  common  everywhere  eight  years  ago  have 
entirely  gone,  others  are  already  doomed.  Unless  some  drastic 
measures  are  resorted  to  within  a  very  short  time  not  a  bush  or  spear 
of  grass  will  be  alive. 

There  is  no  indication  that  the  islands  of  Laysan  and  Lysianski 
have  been  visited  by  hunting  vessels  since  the  last  visit  of  the  Thetis. 
It  is  to  be  hoped  that  for  the  time  being  at  least  the  traffic  in  birds' 
wings  and  feathers  has  been  broken  up  in  these  watera.  However, 
there  is  no  assurance  that  it  will  not  be  renewed  without  notice,  heuce 
the  necessity  for  continuing  the  service  of  the  Thetis  or  a  similar 
vessel,  and  the  necessity  of  making  frequent  visits  at  irr^ular  inter- 
vals to  all  of  the  islands  of  the  reservation. 
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As  to  the  future  care  of  this  wonderful  colony,  I  would  surest  that 
the  most  effective  way  to  conserve  the  bird  life  is  to  appoint  a  warden 
for  the  reservation  who  should  have  general  supervision  of  these 
low-lying  islands  and  their  bird  inhabitants.  A  resident  warden 
should  then  be  provided  who  should  be  supplied  with  a  small  auxiliuy 
power  schooner,  or  a  large  power  sampan,  that  would  enable  him  to 
make  frequent  and  unannounced  visits  at  insular  iniervsls  to  all  of 
the  islands  along  the  chain.  The  installation  of  s  wireless  telegraph 
station  at  Midway,  where  the  [>ower  and  facilities  are  already  avail- 
able, would  add  greatly  to  the  convenience  and  safety  of  commerce 
and  trans-PaciJic  travel  and  would  put  the  islands  of  the  chain  in 
direct  touch  with  Honolulu  and  the  outside  world. 

If  a  vessel  such  as  has  been  su^ested  should  be  stationed  at  Laysan 
or  Midway  Island  it  would  be  an  important  step  toward  the  proper 
supervision  of  all  the  outlying  islands,  whether  included  in  thereeerva- 
tion  or  not.  Naturally  the  people  and  the  authorities  of  the  Territory 
of  Hawaii  feel  a  keen  interest  in  the  welfare  of  this  reservation.  A 
feeling  is  growing  that  the  day  is  not  far  distant  when  this  Territory 
will  look  upon  the  Leeward  chain  of  islands  as  forming  a  great  natural 
park  as  interesting  and  wonderful  in  its  way  and  as  instructive  to 
visit  as  are  any  of  the  other  famous  national  parks. 

The  visiting  of  these  islands  and  reefs  by  interested  persons,  should 
they  be  opened  to  the  public  under  proper  regulations  and  super- 
vision, will  result  in  no  harm  to  the  breeding  colony,  as  the  long 
residence  of  the  guano  company  on  the  island  of  Laysan  has  proven. 
As  years  go  by  and  the  birds  become  more  rare  elsewhere,  the  great 
reservation  thus  conserved  in  the  mid-Pacific  will  be  an  object  of 
world  interest  and  concern.  The  birds  themselves  are  a  valuable 
possession  to  Hawaii  and  the  nation,  while  aa  an  attraction  to  visitors 
as  well  aa  to  the  residents  of  these  islands  they  represent,  as  yet,  an 
asset  that  is  scarcely  appreciated. 

It  is  urged  that  the  Federal  Government  and  the  Territorial 
government  should  at  once  become  actively  interested  in  these  islands 
and  that  measures  should  be  taken  to  safeguard  the  birds  against  the 
possibility  of  further  despoUation  by  plume  hunters.  It  is  also  ui^ed 
that  steps  should  be  taken  to  introduce  the  rare  land  birds  of  Laysan 
on  other  of  the  low  islands  of  the  chain  where  conditions  are  favorable 
in  order  to  prevent  the  extermination  of  these  interesting  and  valuable 
birds  in  the  manner  I  have  suggested. 

At  least  three  of  the  land  forms  of  Laysan  are  of  unquestioned 
economic  importance  and  of  great  value  to  the  Territory  of  Hawaii 
as  the  natural  enemies  of  certain  noxious  and  injurious  insects.  The 
difficult  problem  of  their  transportation  and  introduction  into  th« 
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inhabited  islandB  should  be  taken  up  Tigorously  aod  without  delay 
by  the  Territorial  goTemment.  One  of  the  main  objects  of  the 
writer's  recent  trip  to  Laysan  was  in  the  interest  of  the  Territoiy  atkd 
made  for  the  purpose  of  studying  the  habits  of  these  birds  on  the 
ground  with  the  forc^ing  practical  object  in  view.  The  visit  juat 
made  and  the  experiments  carried  on  while  en  route  and  on  the 
island  resulted  in  working  out  simple  and  practical  methods  of 
transportation  which,  it  is  believed,  if  followed  up,  will  make  it 
possible  to  capture  and  transport  living  specimens  of  these  dehcate 
insect-eating  species  for  long  journeys  at  sea  without  serious  loss. 


B.Wuhlngtoii,  D.  C.,>t  lOoe 
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LEHER  OF  TRANSMITTAL 


U.  S.  Depabtmbnt  of  Aoriculttjiib, 

BuKEAu  OF  Biological  Survey, 

Washingtm,  D.  C,  March  IS^  191$. 
Sib:  I  hsve  t^  honor  to  transmit  herewith,  for  publication  as  Bul- 
letin No.  43  of  the  Biological  Survey,  an  index,  by  W.  L.  McAtee,  to 
papers  on  the  food  and  food  habits  of  birds,  published  up  to  Decem- 
ber 31,  1911,  by  the  Biological  Survey  of  the  Department  of  Agri- 
culture. Since  1885  no  fewer  than  131  papers  relating  wholly  or  in 
part  to  the  economic  status  of  birds  have  appeared  in  the  various  pub- 
lications of  the  department,  including  Annual  Reports,  Bulletins, 
Faunas,  Yearbooks,  Fanners'  Bulletins,  and  Circulars.  These  con- 
tain more  or  less  extended  accounts  of  401  species  of  native  birds  and 
59  foreign  or  introduced  species.  The  index  serves  the  two  very 
useful  purposes:  {1)  Of  showing  just  what  has  and  what  has  not 
been  published  by  the  department  on  the  status  of  birds  in  the 
United  States;  {2)  of  greatly  facilitating  reference  to  the  data  con- 
tained in  the  reports. 
Respectfully, 

Hekbt  W.  Henshaw, 

Chief,  Biological  Survey. 
Hon.  James  Wujon, 

Secretary  of  Agriculture. 
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INTBODtrCTION. 

The  object  of  this  bulletin  is  to  furnish  an  index  to  papers  by 
members  of  the  Biological  Survey  in  the  various  publications  of  the 
United  States  Department  of  Agriculture  up  to  and  including  De- 
cember, 1911,  which  contain  information  on  the  economic  status  of 
birds  as  determined  by  their  food  habits.  Statements  concerning  the 
value  of  feathers,  flesh,  eggs,  guano,  or  the  use  of  birds  as  game  are 
not  taken  into  account,  but  only  notes  on  bird  food  or  inferences 
drawn  from  a  c(Hisideration  of  food  with  definite  reference  to  some 
species  of  bird. 

The  publications  indexed  are  the  Bulletins,  Circulars,  and  North 
American  Faunas,  published  by  the  Biological  Survey,  the  Ajinual 
Reports  of  its  Chief,  and  the  Farmers'  Bulletins  and  Yearboolra,  pub- 
lications of  the  Department  of  Agriculture  as  a  whole. 

In  the  26J  years  of  its  existence,  from  July  1,  1885,  to  December  31, 
1911,  members  of  the  Biological  Survey  have  prepared  131  documents 
relating  wholly  or  in  part  to  the  food  of  birds.  These  publications 
contain  notes  on  the  economic  status  of  no  fewer  than  401  species  of 
native  birds  and  59  species  of  foreign  or  introduced  birds.  (See 
table.)  In  the  case  of  173  species  of  native  birds  and  one  introduced 
bird,  reports  embodying  a  rf sum^  of  printed  and  communicated  testi- 
mony concerning  the  food,  together  with  detailed  analyses  of  stomach 
contents,  have  been  published.  These  are  the  most  important  state- 
ments of  the  economic  value  of  our  birds. 
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ANirOTATBD  BTBLIoaBAPHT  OF  PAPEBS  RELATINO  TO  THE  FOOD 
OF  BUDS. 

The  first  part  of  this  bulletin  consists  of  a  bibliography  of  the 
publications  of  the  Department  of  Agriculture  that  were  written  by 
members  of  the  Biological  Survey  and  contain  information  concern- 
ing the  food  of  birds,  with  brief  reviews  of  the  papers.  The  bibliog- 
raphy is  divided  into  sections,  arranged  in  the  following  order: 
Bulletins,  Circulars,  Farmers'  Bulletins,  Faunas,  Annual  Reports, 
and  Yearbooks. 

BULLETINS. 

BuiiETiN  1.  The  English  sparrow  {Passer  domeaticus)  in  North 
America,  especially  in  its  relations  to  agriculture.    By  Walter  B. 
Barrows.    405  pp.    1  pi.  (frontispiece).    9  figs.    1  colored  map 
[byF.  E.  L.  Beal].    1889. 
Tbls  compreb^iBlTe  publication  lacludeB  discussion  of  the  Introduction  of 
tbe  sparrow,  metbod  of  diffusion,  rate  of  spread  and  Incresae,  natural  enemies; 
checks  by  climate,  limits  of  food  supply,  and  by  man;  its  economic  Btalus  In 
Great  Britain;   Injuries   to   fruits,   v^etables,   garden   seeds,   and  grain;    its 
relations  to  other  birds  nnd  to  InswtB;  nnd  an  account  of  mIscellaneouB  In- 
juries.    Tables  showing  the  results  of  analysis  of  contents  of  630  stomachs 
ail  10  pagea     Recommendations  for  legislation  and  for  private  ^ort«  to  re- 
duce the  numbers  of  sparrows,  a  general  consideration  of  bounty  laws,  and 
a  review  of  tbe  existing  legislation  affecting  the  species  are  given.    The  bulle- 
tin Includes  also  the  following  special  reports : 

InsoctlvoroiiB  habits  of  the  English  sparrow,  by  C.  V.  Rlley,  pp.  111-183. 
Destruction  of  tbe  Bi)arrow  by  poison,  by  Dr.  A.  K.  Flsber.  pp.  174-178. 
Tbe  trapping  of  sparrows  for  sporting  purposes,  by  W.  T.  Hill,  pp.  17S-191. 
History  of  the  bouse  sparrow  (Passer  dometHcuB)  and  the  European  tree 
sparrow    {FoMer  montanua)    at   Saint  Louis,  Mo.,  by  Otto  Widmann, 
pp.  191-194. 
Pages  197-3S7  present  In  detail  the  evidence  from  correspondence  and  pub- 
lished aonrces  upon  which  tbe  foregoing   parts  of  the  bulletin  are  largely 
based.     The  quotations   refer   to    experience    with    tbe   Engllsb    sparrow    In 
Europe,  America,  Australia,  and  New  Zealond,  and  Include  casual  referenced 
to  the  economic  valne  of  a  number  of  foreign  and  native  blrda    A  list  of  all 
persons  whose  testimony  appears  In  the  bulletin  and  an  unusually  complete 
index  are  given. 

Bulletin  2.  Report  on  bird  migration  in  the  Mississippi  Valley  in 
the  years  1884  and  1885.    By  W.  W.  Cooke.     Edited  and  re- 
vised by  Dr.  C.  Hart  Merriam.    313  pp.     1  colored  map.    1888. 
Includes  casual  references  to  tbe  character  of  the  food  of  11  species,  mostly 
birds  of  prey. 

Bulletin  3.  The  hawks  and  owls  of  the  United  States  in  their  rela- 
tion to  agriculture.     By  A.  K.  Fisher,  M.  D.     210  pp.     26 
colored  pis.    1893. 
Tbe  Introduction  (pp.  9-18)  to  tbls  bulletin  summarises  the  food  habits  of 
the  various  species  and  groups  them  according  to  their  economic  value.    Then 
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fallotrg  the  detailed  conslderatioii  of  the  food  habits  of  Uie  species,  giving  In- 
formatioti  gleaned  from  correspondence,  published  sources,  and  stomach  ^- 
amioatioD.  The  results  of  examiDatlons  of  37  species  are  tabulated.  The 
name  "  short-winged  hawk,"  given  on  page  11,  Is  a  slip  of  the  pen  and  should 
be  omitted.  The  same  error  occurs  in  Circular  61,  p.  3,  1907;  Yearbook  1894, 
p.  217 ;  1805,  p.  eW ;  1896,  p.  628. 

Buu^BTiN  4.  The  prairie  ground  squirrels  or  spennophiles  of  the 

Mississippi  Valley.    By  Vernon  Bailey.    69  pp.    3  colored  pis. 

4  colored  maps.    1893. 
The  natural  enemies  of  BDennophlles,  Including  nine  hawks  and  six  owls,  are 
dlBcnssed  In  pages  15-18.  ~ 

Bulletin  5.  The  pocket  gophers  of  the  United  States.    By  Vernon 

Bailey.    47  pp.    6  Hgs.    1  colored  map.    1895. 
la  the  treatment  of  natural  enemies,  pp.  20-22,  two  si>ecles  of  hawks  and 
three  of  owls  are  mentioned. 
Bttlletih  6.  The  common  crow  of  the  United  States.    98  pp.    1  pi. 

2  figs.    1895. 
General  habits  of  the  crow.    Animal  food  of  the  crow.    Insect 

food  of  the  crow.     By  W.  B.  Barrows  [pp.  9-57  and  CS-71,  figs. 

1-2].    Rpport  on  the  insect  food  of  the  crow.    By  E.  A.  Schwarz 

[pp.  57-67].     Vegetable  food  of  the  crow.     Protection  of  crops. 

By  W.  B.  Barrows  [pp.  72-94]. 
BolleUn  0  treats  first  of  the  general  habits  of  the  crow,  incloding  Its  tnlgra- 
tlons  and  the  formation  of  roosts.  Next  the  animal  food  is  discussed,  the 
principal  topics  being  the  relations  of  the  crow  to  rabbits,  mice,  ground 
squirrels,  gophers,  bats,  moles,  shrews,  sheeji.  swine,  eggs  and  young  of  poultry 
and  wild  birds,  and  to  tortoises,  snakes,  lizards,  frogs,  toads,  salamanders, 
flsh,  Crustacea,  and  mollusks.  The  Insect  food  is  dealt  with  In  a  separate 
chapter,  of  which  the  report  by  B.  A.  Schwarx  occupies  11  pages.  In  the 
chapter  on  vegetable  food  this  omnivorous  bird's  com-pulHng  habits  receive 
full  conidderntlon,  as  do  also  its  relations  to  other  grains  and  cultivated  fmlts. 
The  natural  foods  most  fully  treated  are  mnat,  weed  seeds,  wild  rli^e.  and 
wild  fruits,  particularly  sumacs.  The  bulletin  contains  casual  references  to 
the  food  of  a  few  other  epeclea  of  birds,  and  closes  with  a  stutement  of 
methods  for  protecting  crops  from  crows  and  a  discussion  of  bounty  laws  and 
their  efTects. 

Bulletin  7,  [The  food  and  tongues  of  woodpeckers.]    44  pp.    5  pis. 
1895.     Preliminary  report  on  the  food  of  woodpeckers.     By 
F.  E.  L.  Beat  [pp.  7-33,  1  pi.  (frontispiece),  figs.  1^].    The 
tongues  of  woodpeckers.    Eelation  of  the  fonn  of  the  tongue  to 
the  character  of  the  food.    By  Frederic  A.  Lucas  [pp.  35-44, 
pis.  1-3]. 
Formal  reports  on  the  food  habits  of  7  species  of  woodpeckers  and  brief  notes 
upon  3  others  are  given  by  Professor  Beal.    The  liitroduciiou  Is  (levote<l  to  a 
general  statement  of  the  food  and  comparison  of  the  various  species.    Follow- 
ing this  are  tables  showing  the  percentage  of  various  elements  of  the  food  and 
the  relative  profMrtions  of  adult  and  larval  Coleoptera  found  la  the  atom- 
51197'— Bull.  43—18 2 
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acha  of  7  epecles  of  woodpeckers.  Next  tbe  species  are  taken  up  s^aratri;  and 
the  animal  and  Teeetable  food  and  the  damage  attrlhnted  to  the  birds  are  fally 
dlBcnssed. 

The  report  on  tongnea  by  Doctor  LocaB  notes  the  pecnllarltles  of  this  organ 
In  the  different  genera,  discnsses  the  vslne  of  these  characterlBtlcs  In  elasslfl- 
ratlon,  and  draws  conclusions  concerning  the  relation  of  the  form  of  the  tongue 
to  the  character  of  the  food.  Plates  I— III  tboroDgblf  lllnstrate  this  Interesting 
anatomical  essay. 

BuLumN  8.  The  jirk  rabbits  of  the  United  States.     By  T.   S. 

Palmer,  M.  D.    84  pp.   7  pla.    2  figs.    1896. 
2nd  ed.  witli  numerous  alterations  and  additimis,  including  ap- 
pendix of  5  pages.    86  pp.    7  pis.    3  figs.    1897. 
The  Information  relating  to  birds  Is  the  same  In  both  editions  and  occurs 
on  tbe  same  page,  44.    Eight  birds  of  prey  are  listed  among  tbe  natural  enemies 
of  Jaclc  rabbits. 
BuLuniN  9.  CuckooB  and  shrikes  in  their  relation  to  agriculture. 

26  pp.    1  pi.    1  fig.   1898. 
The  food  of  cuckoos.    By  F.  E.  L.  Beal,  B.  S.  [pp.  7-14,  fig.  1]. 

The  food  of  shrikes.    By  Sylvester  D.  Judd,  Ph.  D.  [pp.  15-26, 1 

pi.  (frontispiece)]. 
Aft^  noting  briefly  the  graieral  habits  of  tbe  yellow^billed  and  black-billed 
cnckooa  this  bulletin  treats  tbelr  food  habits  collectively.  The  almost  eicln- 
sivel;  insect  diet  is  discussed  In  detail,  and  a  list  is  given  of  the  species 
of  insects  idmtlfled  In  the  stomacba  Tbe  food  liablts  of  the  two  species  of 
shrikes  are  treated  separately,  and  lists  of  the  qtecles  Identified  among  tb» 
prey  are  givm.  The  report  ends  with  a  tabalatlon  of  the  percentages  of  prin- 
cipal food  elements  by  seasons. 
BuLUTTiM  12,  Le^slation  for  the  protection  of  birds  other  than 

game  birds.    By  T.  S.  Palmer.    91  pp.    2  pla.  (maps).    8  figs. 

(1  map).  1900. 
Revised  edition.  148  pp.  4  pis.  (maps).  7  figs.  (1  map).  1902. 
The  remarks  on  bird  food  in  this  bulletin  relate  principally  to  species  which, 
while  often  used  as  game,  are  ontslde  of  the  ordinary  classes  of  game  birds. 
It  Is  sliown  that  sereral  of  these  tiave  very  beneflclal  food  habits,  and  their 
protectlcm  Is  urged.  Brief  statonents  of  the  character  of  the  food  of  many 
other  species  are  given  in  connection  with  synopses  of  legislation  occasioned 
by  their  beneflclal  or  Injoriooa  bablta  Lists  of  the  species  protected  and  of 
those  specifically  exempted  from  protection  In  each  State  and  In  the  Canadian 
provinces  are  presented,  aleo  tbe  full  teit  of  Federal,  State,  and  Canadian 
laws  for  the  protection  of  birds. 

Bulletin  13.  Food  of  the  bobolink,  blackbirds,  and  grackles.  By 
F.  E.  L.  Beal,  B.  a  77  pp.  1  pi.  (map).  6  figs.  1900. 
This  bulletin  contains  formal  reports  on  tbe  food  habits  of  tbe  bobolink,  the 
cowUlrd,  and  7  species  of  blackbirds.  The  Introduction  notes  the  salient  fea- 
tures of  the  food  of  the  various  species  and  CDm[ares  tbem  one  with  another. 
Tbe  Individual  treatment  of  tbe  species  comprises  discussion  of  tbelr  relations 
to  crops,  particularly  grain  (rice  in  tbe  case  of  the  t>ol>oIink),  and  a  complete 
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i)7nopBl8  of  Qie  remalliltig  Tegetsblc  food  Uid  of  tAe  Insect  and  other  animal 
food.  Tftbnlatlona  of  the  principal  food  Itema.  by  toonthB,  follow  the  general 
account  ft  each  specteo,  and  dlagratne  grapblcallj  coDTeylng  the  same  Infor- 
mation ate  given  for  the  bobolink,  cowbtrd,  and  red-winged  blackbird. 
BuiiLEnN  15.  The  relation  of  sparrows  to  agricuhure.  By  Sylvester 
D.  Judd,  Ph.  D.  98  pp.  4  pis.  19  figs.  1901. 
The  Introdnctorjr  nutttt  In  Bolletln  IG  comprlaefl  a  statanent  of  Ute  Impor- 
tance of  sparrows,  a  graeral  acconnt  of  the  prhiclpal  conetltaenta  of  their  food, 
and  a  dewrlpUoD  of  the  methods  of  ascertaining  the  economic  valne  of  birds, 
Including  observations  In  the  field  and  examination  of  stomachs  In  the  labora- 
torj.  Under  the  food  of  marrows  as  ■  group  sr«  dlscnwed  mineral  snbstances 
found  In  sparrows'  stomachs,  food  neutral  In  effect  on  agriculture,  food  Inju- 
rlons  In  effect,  and  food  btneflclal  In  effect.  The  behavior  of  sparrows  and 
their  habits  of  feeding  In  the  natural  state  are  described  at  length,  and  results 
Of  experiments  with  captive  birds  are  ccnnpared  with  those  of  the  Investigation 
of  stomach  contents.  The  caged  sparrows  were  also  used  to  test  the  efflcac;  of 
the  various  so-called  "protective"  adaptations  of  Insects,  and  the  resistance 
of  certain  hard-coated  seeds  to  the  digestive  action  of  the  blrda  The  remainder 
of  the  bulletin  Is  devoted  to  a  discussion  of  the  food  of  sperrows  hy  spedes. 
Details  of  the  animal  and  vegetable  food  of  28  species  are  given.  Plate  IV 
shows  the  percentages  of  the  principal  food  Itons  of  6  species  by  the  graphic 
method  of  proportionate  sectors  of  circles.  The  bulletin  contains  casnal  refer- 
ences to  the  food  of  numerous  species  of  birds  not  fonnallr  treated. 

Bulletin  17.  Birds  of  a  Maryland  farm.  A  local  study  of  econranic 
ornith<dogy.  By  Sylvester  D.  Judd,  Ph.  D.  116  pp.  17  pis. 
(Imap).   41  figs.    1902. 

"  Birds  of  a  Uaryland  Farm  "  Is  an  account  of  the  relatlonB  of  alt  the  birds 
occurring  on  a  230«cre  farm  near  UarshAll  Hall  to  all  of  the  animals  and  plants 
used  by  than  for  food.  Several  pages  are  devoted  to  a  discussion  of  the  local 
distribution  of  blrda  as  Influeoced  bj  topography,  norting  facilities,  and  food 
supply.  In  Ghapt^  II  Is  described  the  behavior  of  birds  during  periods  of 
unnsnal  abundance  of  certain  Insects,  as  well  as  their  relations  to  useful 
Insects  and  to  the  standing  pests  of  the  varlouB  cultivated  crops,  trees,  shrubs, 
and  herbage.  The  food  of  the  neetllngs  of  several  i^ectes  Is  described  In  detalL 
Chapter  III  deals  with  the  birds  that  prey  upcm  poultry.  Wild  birds,  flBb,  carrion, 
nitcc,  and  rabbits,  and  Chapter  IV  with  those  that  eat  wild  and  cultivated 
fruit;  this  chapter  contains  also  notes  on  the  dlstrlbutlcm  of  seeds  by  birds. 
The  principal  grain  eaters  are  treated  In  Chapter  V  and  the  consumers  of  weed 
seed  tn  Chapter  VI.  The  remainder  of  the  bulletin  Is  devoted  to  a  discussion  of 
the  food  by  qiecles  or  by  larger  groups.  Bulletin  17  represoits  the  results  of 
the  most  complete  stndy  of  local  economic  ornithology  that  has  been  made  It 
glvea  notes  on  the  food  of  no  fewer  tban  188  vecles  of  blrdK 
BtTLLBTiN  21.  The  bobwhite  and  other  quails  of  the  United  States  in 
their  eccoiomic  relations.  By  Sylvester  D.  Judd.  66  pp.  3  pis. 
(1  colored).    10  figs.    1905. 

Two-thirds  of  UilE  publication  Is  devoted  to  a  single  species,  the  bobwhite. 
niQ  dlamsskHi  of  the  general  habits  of  the  bird,  its  value  as  food,  as  an  object 
Of  Sport,  and  as  an  asset  on  the  farm,  is  very  full.  The  decrease  In  nnmbers 
of  the  bird,  l««lBl«tlon  In  Its  behalf,  and  measaree  tof  preservation  and  propa- 
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gatloQ,  are  considered  at  lengtb.  The  food  Is  dealt  witb  tmder  the  fdiowXag 
topics:  Grain,  weed  seeds,  mast  and  pine  seedB,  fruits,  leevea  and  l»uds,  beetles, 
bugs,  grassboppers  and  allied  insects,  caterpillars,  mlacellaueoua  animal  food, 
and  food  of  tlie  young.  One  bimdred  and  twentf-foor  dlffermt  Insects  and 
ctber  animals  were  Identified  In  tbe  stomacbs  and  138  seeds  and  fruits. 
Information  of  the  same  character,  briefer  In  all  cases,  the  volume  dependhig 
01^  the  number  of-  stomachs  available  for  lamination,  is  given  for  six  other 
species  of  quails. 

BuuiTiN  22.  Birds  known  to  eat  the  boll  weevil.  By  Vernon 
Bailey.    16  pp.    1905. 

Tills  bulletin  Is  a  preliminary  report  on  the  InTestigations  of  boll-weevll- 
eatlng  birds.  Notes  are  given  ou  11  species  of  birds  In  whose  stomachs  E.  A. 
Bchwarz  of  the  Bureau  of  Entomology  found  boll  weevils  and  on  9  spedee 
added  to  this  list  b;  Investigations  by  tbe  Biological  Survey-  The  field  work 
was  done  by  Jame«  G.  Qant  and  Vernon  Bail^;  tbe  etomactas  were  ^amlned 
by  F.  E.  L.  BeaL 

BuTXETiN  23.  The  homed  laite  and  their  relation  to  agriculture. 
By  W.  L.  McAtee.    37  pp.    2  p!s.    13  figs.    1905. 

The  homed  larks  of  the  United  States  belong  to  a  single  spectes  composed 
of  21  subspecies.  Their  food  habits  are  treated  collectively  In  this  bulletin, 
except  for  a  Oallfomlan  subspecies  {Otooorig  alpesMt  actio),  which  owing  to 
environment  is  considerably  more  v^etarlan  Uian  the  other  members  of  the 
group.  The  general  habits  and  economic  relations  are  first  discussed,  thai  the 
v^etable  food  Is  considered  under  the  following  heads:  Wheat,  com,  oats, 
other  grains  and  forage  plants,  weeds,  fruit,  and  mlscellaneona  vegetable  food. 
The  animal  food,  mineral  matter,  and  food  of  the  nestlings  and  other  young 
homed  larks  precede  the  account  of  the  California  subspecies.  This  Is  followed 
by  the  summary  and  a  list  of  seeds,  fruits,  and  Invertebrates  eaten  by  tbe  homed 
larks,  which  includes  77  Items  of  animal  food  and  104  of  vegetable. 

Bulletin  24.  The  grouse  and  wild  turkeys  of  the  United  States  and 
their  economic  value.  By  Sylvester  D.  Judd.  55  pp.  2  pis. 
(1  colored).     1905. 

Tbe  food  habits  of  12  species  of  grouse  and  the  wild  turkey  are  described 
in  this  bulletin,  the  fullest  accounts  dealing  with  the  prairie  hen  and  the 
ruffed  grouse.  The  insect  food,  which  generally  Includes  a  goodly  proportion 
of  grasshoppers,  and  the  vegetable  food,  characterized  by  the  preponderance  of 
bi*rries,  buds,  and  leaves,  or  browse,  are  discussed  In  detail.  In  the  case  of 
the  ruffed  grouse  no  fewer  than  45  items  of  animal  food  and  120  of  vegetable 
are  listed. 

Bulletin  25.  Birds  that  eat  the  cotton-boU  weevil.  A  report  of 
progress.    By  Arthur  H.  Howell.    22  pp.    1906. 

This  "  report  ot  progress  "  on  tbe  boll-weevl]  Investigation  adds  8  species  to 
the  list  In  Bulletin  22,  making  2S  In  all  known  to  feed  on  the  weevil.  Tbe 
most  important  notes  are  those  on  the  orioles,  nigbtbawk,  and  flycatcho^ 
On  pages  19-20  Is  a  brief  discussion  of  the  relations  of  birds  to  cotton  worms. 
Tables  giving  the  records  of  birds  examined  which  bad  and  which  had  not  eaten 
boll  weevils  conclude  tbe  paper.  Tbe  field  work  done  since  the  publication  of 
the  first  report  (Bulletin  22)  was  liy  A.  H.  Howell;  the  stomachs  were  exam- 
ined by  F.  E.  L.  Beal  and  W.  L.  McAtee. 
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BuiiETiN  27.  The  Nortli  American  eagles  and  their  economic  rela- 
tions. By  Harry  C.  Oberhol9er.  31  pp.  2  pis.  2  figs,  (maps) . 
1906. 
•  This  report  Ib  a  compllatloD  of  Information  oa  the  habits  and  distribution  of 
3  species  of  eagles — the  bold,  the  golden',  and  the  gray  sea  eagles.  Their 
relations  to  fish,  wlkl  birds,  poultr?,  and  wild  and  domestic  mammals  are  dis- 
cussed and  opinions  glrai  as  to  their  economic  status.  Maps  showing  the 
breeding  ranges  of  the  bald  eagle  and  the  golden  eagle  are  Inclnded  In  the 
bulletin. 

Bdllbtin  2&.  The  relation  of  birds  to  the  cotton-boll  weevil.  By 
Arthur  H.  Howell.  31  pp.  1  colored  pi.  6  figs.  Oct.  10, 1907. 
Bulletin  29  Is  a  rSeum^  of  the  study  at  birds  In  relation  to  the  boll  weevil. 
Forty-three  species  are  listed  (on  page  6)  as  enemies  of  the  Insect,  adding  15 
to  the  list  In  Bulletin  2G.  Recommendations  of  measures  designed  to  Increase 
the  efficiency  of  bird  enemies  of  the  pest  Include  proposals  for  l^lslatlon  in 
favor  of  the  upland  and  kllldeer  plovers  and  the  blackbirds,  and  suggestions 
for  the  special  protection  of  swallows,  meadow  larks,  and  painted  buntings. 
Nesting  boxes  for  purple  martins  are  described  and  illustrated.  The  relations 
of  the  various  groups  of  birds  to  the  boll  weevil  are  described  separately,  the 
results  of  the  fleld  worlc  of  1906  and  1907  are  given,  and  the  paper  ends  with 
tabulated  records  of  birds  examined  whicb  had  and  which  had  not  eaten  boll 
weevils.  The  held  work  was  carried  on  by  the  author  and  the  stomachs  were 
examined  by  W.  L.  UcAteo. 

BoiLBTiN  30.  Birds  of  California  in  relation  to  the  fniit  industry. 
Part  I.  By  F.  E.  L.  Beal.  100  pp.  5  pis.  (1  colored).  Nov. 
11,  1907. 
The  Introductory  paragraphs  In  this  bulletin  state  the  general  problem  of  the 
relations  of  birds  to  cultivated  fruit  in  Callfomls.  Tbey  serve  aa  an  introduc- 
tion to  both  Fart  I,  the  present  bulletin,  and  Part  II,  Issued  as  Bulletin  34. 
The  status  of  birds  in  newly  settled  regions,  the  effect  of  migration  on  the 
economic  relations,  the  causes  of  depredations,  conditions  in  California  com- 
pared with  those  In  the  Eastern  States,  and  protective  measures,  such  as  the 
planting  of  decoy  plants  and  provision  of  water  sapplles,  are  some  of  the 
subjects  discussed  In  the  Introduction.  It  is  shown  that,  while  birds  are 
usually  destructive  to  crops  In  newly  planted  regions,  "experience  everywhere 
shows  that  after  a  time  there  is  a  partial  readjustment  of  conditions,  so  that 
Inroads  by  birds  become  much  less  common  or  wholly  cease."  The  usual 
causes  of  damage  by  birds  wherever  or  whenever  occurring  are  defined;  the 
principal  bird  enemies  of  frutt  In  California  are  named  In  order  of  Importance, 
following  which  are  the  separate  accounts  of  the  species.  The  food  habits  of 
35  species  are  fully  discussed.  Including  the  most  Important  species  from  the 
tanagers  to  the  thrushes.  In  systematic  order,  together  with,  the  linnet,  or 
house  flnch,  the  worst  fruit  pest  among  the  birds  in  the  State.  The  account  of 
this  species  Is  tiased  upon  the  examination  of  1,206  stomachs.  The  food  of  the 
nestlings  or  young  of  several  species  la  described,  the  most  extended  account 
dealing  with  those  of  the  russet-backed  thrush. 

BtTiiETiN  31.  An  economic  study  of  field  mice  (genus  Microtus). 
By  David  E.  Lantz.    64  pp.    8  pis.    3  figs.    Oct.  28,  1907. 
In  treating  the  natural  enemies  of  fleld  mice  the  author  mentions  some  50 
species  of  birds.  Including  shrikes,  cnckoos,  crows,  herons,  bitterns,  storks. 
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U>l§es,  gullB,  bawkB,  and  owls.  In  many  c«m  a  Mtf  Bununarj  of  tbe  weaextH 
tood  habltB  of  tbe  apeclea  Is  given,  and  notes  on  the  diet  of  tbe  same  blr4  In  tbe 
Old  World  or  of  related  European  specleH  are  also  presoited. 

Bulletin  32.  Food  habits  of  the  grosbeaks.  By  W.  L.  McAtee.  92 
pp.  4  pU.  (3  colored).  40  figs.  Feb.  29,  1008. 
Tta«  pine  and  eroiing  srosbeaks  receive  only  paaatag  in«itlon,  bnt  tbe  car- 
dinal, gray,  roae-breaatsd,  black-headed,  and  blue  gnwbeaks  are  dlacuBsed  in  de- 
tail. The  account  of  each  tftciea  Includes  a  description  of  tbe  appearance  of 
the  bird.  Its  distribution  and  habits,  the  details  of  Its  vegetable  and  anitnal 
food,  mloeral  matter  found  la  tbe  atomacha,  and  the  food  of  the  nestlings  and 
Other  youog  birds.  Lists  of  tbe  seeds,  fruits,  and  Invert^rates  eaten  by  each 
BPecfcs  are  given.  One  chapter  discusses  tbe  relations  of  grosbeaks  and  other 
birds  to  parasitic  Insects.  Some  mention  is  made  of  the  food  of  about  SO  species 
of  birds  besides  grosbeaks,  these  references  occurring  mainly  In  lists  of  bird 
enemies  of  rose  chafers  and  potato  beetles  and  tn  an  account  of  birds  that  feed 
on  molberrles. 

Bulletin  33.  The  brown  rat  in  the  United  States.    By  David  E. 
Lantz.    54  pp.    8  pis.    4  ggs.    May  29, 1909. 


Bulletin  34.  Birds  of  California  in  relatiiat  to  the  fruit  indu^ry. 
Part  II.  By  F.  E.  L.  Beal.  96  pp.  6  colored  pis.  Aug.  8,  1910. 
This  bulletin  conttnues  tbe  account  of  the  food  hablta  of  California  birds  be- 
gun in  Bulletin  30.  It  states  that  only  tour  of  the  ^teciee  of  birds  common  In 
California  (the  linnet,  California  Jay,  Steller  Jay,  and  red-breasted  sapsucker) 
can  be  r^arded  as  of  doubtful  utility.  Tbe  animal  and  vegetable  food  of  S2 
^>eclee  Is  fully  treated,  e^wclally  in  relation  to  fruit  culture.  As  in  Part  I  the 
food  of  the  yoang  is  a  special  feature.  Nestlings  of  9  species  were  studied  and 
reported  upon,  the  fullest  accounbi  dealing  with  tbe  California  towhee  and  tbe 
black-beaded  grost)eflk.  Part  I  discussed  one  qieclee  of  the  sparrow  family,  tbat 
worst  fruit  peet,  tbe  linnet,  and  important  species  of  tbe  families  Tanagrida 
(tanagers)  to  Turdlde  (tbrushes)  in  tbe  order  of  tbe  check-list  of  North 
American  Birds  by  the  American  Omithologiats'  Union.  Part  II  deals  with 
tbe  principal  species  tn  the  fomtlies  Tetraonidn  (grouse  and  quails)  to  Frin- 
gtllldn  (sparrows,  fincbesi  and  grosbeaks). 

Bulletin  37.  Food  of  the  woodpeckers  of  the  United  States.    By 
F.  E.L.BeaL    64  pp.    6  pis.  (5  colored).    3  figs.    May  24, 1011. 

The  accnmnlatton  of  woodpecker  stomachs  In  the  16  years  rinee  tbe  publica- 
tion of  Bulletin  T  enabled  Professor  Real  to  present  in  Bulletin  37  formal  re- 
ports on  tbe  food  habits  of  16  q)ecies.  9  more  than  were  treated  In  the  pre- 
liminary report.  Brief  notes  npcm  the  food  <d  6  other  species  also  are  included; 
tbe  food  of  11  spedee  of  woodpeckers  which  were  not  evoi  mentioned  In  Bul- 
letin 7  la  discussed.  Tables  are  given  showing  tbe  comparative  rank  of  the 
apedea  aa  consumers  of  animal  and  vegetable  food  and  of  ants  and  beetles. 
Bulletin  38.  Birds  of  Arkansas.  By  Arthur  H.  HowelL  100  pp. 
7  pis.  (1  colored  map).   4  figs.  (maps).    Oct  12, 1911. 

A  section  of  tbe  Introduction  to  this  bnlletln  Is  devoted  to  a  general  state- 
ment of  tbe  economic  yeloe  of  birds,  and  brief  notes  on  the  food  of  126  vectes 
are  scatt^^d  through  tbe  text. 
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BnufTiN  39.  Woodpeckers  in  relation  to  trees  and  wood  products. 

By  W.  L.  McAtee.    99  pp.    12  pla.  (2  colored).    44  figs.    Sept 

26,  1911. 
This  bttllettn  deali  princlpaU;  with  the  reUtlons  of  three  epedes  Of  wood- 
peckers— the  true  mpsi]ck«« — to  llvhig  trees  and  the  effect  of  their  work  upon 
Qie  TslDe  of  the  articles  Into  which  the  wood  of  these  trees  Is  mantifactared. 
The  sapauckers  are  known  to  attack  at  least  2S8  trees,  shrubs,  and  Tinea,  of 
which  32  are  sometimes  killed  and  68  sHlousIy  injured.  Defects  due  to  np- 
sncker  work  bare  been  fonnd  in  the  wood  of  174  q>ecles  of  trees.  In  90  of 
which  the;  are  at  times  so  serlooa  aa  to  qioll  the  appearance  or  workability  of 
ttie  wood,  and  In  22  species  they  sometimes  render  the  wood  useless  except  for 
coarse  coostmcUon  or  for  fuel.  The  damage  done  to  fence  posts,  te1qib<«e 
poles,  and  buildings  by  10  other  species  of  woodpeckers  Is  also  discussed. 

dBCni'A&S. 

The  Biological  Survey  had  its  origin  as  a  section  of  Ectnomic 
OrnithiHogy  established  under  the  Division  (now  Bureau)  of  Ento- 
mology. Four  circulars  of  that  diviaion  (Nob.  18,  20,  24,  and  27) 
were  published  in  the  interest  of  the  new  subdivision,  and  one  of 
them,  No.  20,  relates  to  the  food  habits  of  birds. 

The  earli^  circulars  of  the  DivisitHi  of  Economic  Ornithology 
and  Mammalogy  were  largely  devoted  to  requests  for  information 
and  letters  of  acknowledgment,  which  are  now  issued  as  "forms." 
Directions  for  preparing  specimens,  contained  in  Nos.  4,  11,  and  12, 
and  later  Nos.  46  and  49,  are  still  issued  as  circulars.  Aside  from 
these  circulars,  No.  17,  Bird  Day  in  the  SchotJs,  is  the  only  one  up 
to  No.  27.  inclusive,  which  is  intended  for  the  diffusion  rather  than 
the  acquisition  of  knowledge. 

Most  of  the  circulars  issued  since  Ko.  28  (1900)  are  short  articles 
conveying  information  which  it  was  desirable  to  give  speedy  pub- 
licity. Six  of  them  are  devoted  to  enonomic  ornithology  and  five 
others  contain  brief  references  to  the  economic  status  of  certain  birds. 
Two  of  the  latter  (Nos.  29  and  38)  were  issued  from  the  office  of  the 
Secretary  and  hence  do  not  fall  into  the  class  of  publications  here 
indexed.  No.  29,  Protection  and  Importation  of  Birds  under  Act 
of  Congress  approved  May  26,  1900,  discusses  the  Lacey  Act  aiid 
refers  (pp.  1,  8,  4,  and  5)  to  prohibition  of  entry  of  injurious  species, 
including  the  starling  and  English  sparrow.  No.  38,  Interstate 
Commerce  in  Birds  and  Ghune,  lists  (p.  2)  robins,  swallows,  cedar 
birds,  meadowlarks,  flickers,  and  nighthawks  as  insectivorous,  and 
longspurs,  snow  buntings,  and  shore  larks  as  useful  in  destroying 
weed  seeds. 


^dbyGoogle 


lb  INDEX   TO  PAPEB3  BELATINQ  TO  FOOD  OP  BIRM. 

PITISION  OF  EUrOMOLOOY, 

CiBCOLAE  20.  [Circular  on  economic  ornithology.]    By  Dr.  C.  Hart 

Merriam.     [2  pp.  of  print  and  2  blank  for  answers  to  qu?5ti<Hit:, 

unnumbered.]    July  1, 1886. 

This  circular  briefly  states  the  general  problem  of  economic  omitbolog?  and 

the  need  of  Information.    Questions  relating  to  the  food  of  9  apeclee  of  birds 

denote  by  implication  the  economic  relations  of  these  birds.    The  damage  done 

In  the  South  by  the  bobolink  and  red-ivlnged  blackbird  is  mentioned. 


CiHCULAB  1.  Circular  on  the  food  habits  of  birds.    By  Dr.  C.  Hart 
Merriam.    [3  pp.,  not  numbered.]    July  20,  1886. 
This  circular  conslsta  largely  of  questions  relating  to  the  food  bablte  of  the 
crow,  the  crow  blackbird,  and  the  bobolink.    Few  direct  statements  are  made 
regarding  the  food,  but  much  is  implied. 

CntcuLAR  2.  Circular  on  the  English  sparrow  (Passer  domeatious). 
By  Dr.  C.  Hart  Merriam.     [1  p.,  unnumbered.]    July  20,  1886. 
Consists  entirely  of  questions  concerning  the  food  of  the  Englltsh  sparrow 
and  Its  relations  to  other  birds, 

CiRCCLAR  5.  Circular  to  rice  growers.    By  Dr.  0.  Hart  Merriam, 
[I  p.,  unumnbered,  1886.] 
Notes  damage  done  to  rice  by  the  bobolink  and  red-winged  blackbird  and 
contains  queries  designed  to  bring  out  the  nature  and  extent  of  the  Injury. 

Circular  17.  Bird  day  in  the  schools.    By  T.  S.  Palmer.    4  pp. 
July  2, 1896. 

The  history  of  bird  day  is  given,  the  manner  of  its  observance,  and  the 
objects  and  value  of  the  day.  Notes  are  given  on  the  economic  status  of  hawks, 
owls,  and  the  English  sparrow,  and  the  bad  results  from  bounty  laws  aimed 
against  these  birds. 

CiRCDLAR  34.  Laws  for  the  protection  of  birds  and  game  in  the 
District  of  Columbia,    By  T.  S.  Palmer.    8  pp.    Oct.  25,  1901. 

This  circular  quotes  the  Lacey  Act,  which  contains  the  names  of  the  starling 
and  the  English  sparrow  in  tlie  clause  prohibiting  the  Importation  of  Injurious 


Circular  56,  Value  of  swallows  as  insect  destroyers.  By  H.  W. 
Henshaw.  4  pp.  Apr.  27,  1907, 
This  circular  shows  the  great  value  of  swallows  as  insect  destroyers  and  the 
Importance  of  protecting  them  wherever  found.  It  emphasizes  the  peculiar 
value  of  these  birds  In  the  war  agnlnst  the  cotton-boll  weevil,  and  asks  the 
cooperation  of  citizens  of  Northern  States,  where  these  birds  chiefly  nest,  lu 
an  effort  to  increase  tielr  numbers.  The  enemies  of  swallows,  especially  Ihe 
E^lish  sparrow,  are  noted,  and  suggestions  for  preventing  tlietr  attacks,  as 
well  as  for  attracting  the  swallows  themselves,  are  given.  The  circular  in- 
cludes also  directions  for  colonizing  martins  and  for  rearlug  their  young. 
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CncuLAB  $7.  Birds  uaeful  in  the  war  against  the  cotton-boll  weevil. 
By  H.  W.  Henshaw.  4  pp.  Apr.  27,  1907. 
This  drcnlar  directs  attention  to  the  Importance  of  birds  as  enemies  of  the 
boll  weevil  and  to  the  need  of  protectlog  them.  Orlolea.  the  nlghtbawh,  and 
swallows  are  given  special  consideration  and  a  few  other  species  known  to  eat 
boll  weevils  are  mentioned.  Measures  for  protecting  and  attracting  swallows 
ore  given.  The  suggestions  for  aiding  the  purple  martin  are  especially  full, 
Including  retnarba  on  colonisation,  food  for  young,  the  English  sparrow  as  an 
enemy,  and  the  provision  of  martin  honees. 

CiBCDuut  61.  Hawks  and  owls  from  the  standpoint  of  the  fanner. 
By  A.  K.  Fisher.  18  pp.  6  figs.  July  18,  1907. 
This  circular  condmses  the  Information  presented  in  Bulletin  3  and  Is  a 
direct  revision  of  the  article  In  the  Yearbook  for  1S04  (pp.  215-232).  Brief 
summaries  of  the  food  habits  of  33  species  of  hawks  and  owls  are  giren,  and 
14  others  are  merely  mentioned  In  the  list  of  those  classed  as  chiefly  beneficial. 

CiBCULAR  64.  Destruction  of  the  cotton-boll  weevil  by  birds  in  win- 
ter. By  Arthur  H.  Howell.  5  pp.  1  map.  June  19, 1908. 
Thirty  species  of  birds  were  discovered  to  feed  upon  the  boll  weevil  In 
winter.  Every  death  of  a  weevil  st  that  season  "prevents  the  production  of 
very  numerous  progeny  during  the  early  summer  and  postpones  the  date  when 
the  Increase  will  become  so  great  as  to  destroy  the  cotton  squares  as  fast  as 
they  appear."  The  more  Important  spedes  are  the  blackbirds,  meadow  larks, 
sparrows,  titlarks,  wrens,  and  titmice.  According  to  Howell's  estimates  titlarks 
alone  destroy  about  72,000  boll  weevils  dnrlng  the  winter  ou  eacb  large  plan- 
tation. The  circular  ends  with  a  tabulated  seasonal  record  of  the  birds  which 
had  eaten  boll  weevils.  This  list  of  B3  Increases  by  10  the  number  of  species 
reported  In  Bulletin  2». 

CiRcuiAE  76.  The  California  ground  squirrel.    By  C.  Hart  Merriam. 
15  pp.    4  figs,  {i  map).    Nov.  25,  1910. 
Contains  a  few  references  to  bird  enemies  of  Cilellut  beechpl,  and  discusses 
danger  to  small  birds  from  poisoned  grain  laid  for  the  ground  squirrels. 
Circular  79.  Our  vanishing  shorebirds.    By  W.  L.  McAtee.    9  pp. 
3  figs.    April  8,  1911. 
The  value  of  shorebirds  has  not  been  recognized  In  the  past  and  they  have 
been  hnnted  until  only  a  remnant  of  their  once  vast  numbers  Is  left.    The  fact 
that  these  birds  have  a  decided  economic  value  is  demonstrated  In  this  pub- 
lication, and  their  protection  Is  ut^ed.     The  name  ringed  plover  (AegialitU 
htaticula)   near  the  bottom  of  p.  4  of  this  clreular  ehould  be  piping  plover 
(AegiaMU  meloda). 

CiBCUi^R  80.  Progress  of  game  protection  in  1910.    By  T.  S.  Palmer 
and  Henry  Oldys.    36  pp.    1  fig.  (map).    June  29,  1911. 
Classes  the  starling  as  Injurious. 
CiHCUi^R  81.  Three  important  wild  duck  foods.    By  W.  L.  McAtee. 
19pp.    19  figs.  (3  maps).    Sept.  9, 1911. 
Written  ptimnrlly  to  furnish  Information  on  the  methods  of  propagating 
wild  rice,  wild  celery,  and  i^ndweeds,  this  circular  briefly  notes  the  lm|)ortance 
of  these  plants  as  food  for  17  si^cles  of  wild  ducks.    A  table  on  the  first  page 
Shows  the  percentages  of  the  food  of  16  species  furnished  by  these  plants. 
BUOT'— BnlL  43—13 8 
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FABHERS'  BCLUmNS. 

Fabmehb'  6diu!tik  54.  Some  common  birds  in  their  relation  to 
agricultm^    By  F.  E.  L.  Beal,  B.  S.    40  pp.    22  figs.    May, 
189T. 
Sevised  edition.    48  pp.    22  figs.    March,  1904. 
The  original  edition  (1897)  contains  irammaFiee  of  tbe  food  habits  of  28 
species  and  brief  refer»)ceB  to  the  nature  of  the  food  of  8  others.    The 
revised  edition  (1904)  contulns  40  Hpeclfic  summarlee  and  notes  on  14  speclesi 
Fanners'  Bulletin  64  Is  the  one  article  on  bird  food  to  have  If  the  complete 
series  of  bulletins  and  other  publications  of  the  Biological  Surrey  la  hmccea- 
slble.    Manj  of  the  food  siimotarlea,  though  brief,  are  Important,  being  baaed 
on  the  examination  of  large  numbers  of  stomachs.    Several  of  them,  for  In- 
stance those  on  the  kingbird,  cedar  bird,  robin,  and  bluebird,  are  the  most  com- 
prehensive statements  yet  published  on  the  economic  relations  of  these  conunon 
and  important  birds. 

Farmers'  Bulletin  54  has  (up  to  Oct  10,  1912)  been  reprinted  89  times,  and  a 
total  of  68S,0DO  copies  has  been  distributed. 

Fabhbrs'  Bxtllbtin  160.  Game  laws  for  1902.    A  summary  of  the 

provisions  relating  to  seasons,  shipment,  sale,  and  licenses.    By 

T.  S.  Palmer  and  H.  W.  Olds.    56  pp.    3  figs.  (maps).    1902. 

Fashebs*  Buixetin  180.  Game  laws  for  1903.    A  summary  of  the 

provisioDS  relating  to  seasons,  shipment,  sate,  and  licenses.    By 

T.  S.  Palmer,  Henry  Oldys,  and  B.  W.  Williams,  jr.    66  pp. 

4  figs.  (maps).     1903. 

Each  of  these  bulletins  quotes  the  l£.cey  Act,  a  clause  of  which  prohibits 

Importation  of  the  English  sparrow  and  starling  as  injurious  birds. 

FABfttERs'  6uU£TiN.19T.  Imi>ortation  of  game  birds  and  eggs  for 
propagation.    By  T.  S.  Palmer  and  Henry  Oldys.    27  pp.    1 
fig.  (map).     1904. 
Contains  a  note  on  the  feeding  h&blts  of  some  capercaillle  liberated  In 

Algonquin  National  Park,  Canada. 

FARtfEBS'  BUL.LBTIN  335.  Harmful  and  beneficial  mammals  of  the 

arid  interior,  with  special  reference  to  the  Carson  and  Humboldt 

Valleys,  Nevada.    By  Vernon  Bailey.    31  pp.    9  figs.    Oct.  21, 

1908. 

Among  the  nstural  enemies  of  the  Carson  meadov  mouse  (itkroiiu  moa- 

tanit»)  are  listed  ravens,  magpies,  and  shrikes.    Each  of  these  names  can  refer 

to  only  a  single  species  In  the  region  covered  by  the  bulletin  and  for  this  reason 

Is  Indexed.    General  references  (such  as  bawks,  owls,  and  birds  of  prey)  are 

DnmerouB  but  undt  for  Indexing. 

Fabmerb'  BciXBriN  352.  The  Nevada  mouse  plague  of  1907-8.    By 
Stanley  E.  Piper.    23  pp.    9  figs.    Mar.  20,  1909. 
This  bulletin  comments  on  the  destruction  of  many  Individuals  of  B  species 
of  birds  b;  wheat  poisoned  with  phosphorus,  which  was  put  out  to  kill  meadow 
mice.    Several  birds  are  listed  among  the  natural  enemies  of  tlie  mice. 
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Farmers'  Boijubtin  383.  How  to  destroy  English  sparrows.    By 
Ned  Dearborn.     11  pp.    4  figs.     Jan.  20,  1910. 
A  brief  review  of  the  food  habits  of  tlie  EingllBb  sparrow  Ib  given  in  the 
Introdnction. 

Fabmrbs'  Buixetin  390.  Pheasant  raising  in  the  United  States.    By 
Henry  Oldys.    40  pp.    17  figs.    Apr.  18,  1910. 
Crow  mentioned  among  enemies  of  pheasants. 
Fabuers'  Buu-ETiN  456.  Our  grosbeaks  and  tiieir  value  to  agricul- 
ture.   By  W.  L.  McAtee.    14  pp.    3  figs.    June  30, 1911. 
An  abstract  of  Biological  Snrvey  Bulletin  32,  containing  brief  summarleB 
of  tbe  food  liabits  of  Ave  species  of  grosbeaks. 

Fabmeus'  Bulletin  470.  Game  laws  for  1911.    A  summary  of  the 
provisions    relating    to    seasons,    shipments,    sale,    limits,    and 
licenses.     By  Henry  Oldys,  C.  E.  Brewster,  and  Frank  L.  Eam- 
shaw.     52  pp.     2  figs.  (maps).     August  21,  1911. 
Starling  and  English  sparrow  mentioned  as  Injurloos. 

NORTH  AMERICAN  FAUNAS. 

This  series  of  publications  comprises  the  jnore  technical  papers, 
such  as  monographs  of  certain  groups  of  mammals  and  descriptions 
of  new  species,  in  addition  to  accounts  of  the  scientific  results  of 
explorations  of  certain  States  or  other  districts.    The  annotated 
lists  of  birds,  which  are  a  prominent  feature  of  the  latter  class  of 
'   faunas,  often  contain  notes  on  bird  food.     These  notes  are  usually 
definite  records  of  stomach  examinations  or  of  observations  in  the 
field.     They  are  indexed  in  detail ;  hence  it  is  not  necessary  for  users 
of  the  index  to  consult  the  pages  of  the  faunas  themselves,  unless 
they  desire  to  learn  the  combinations  of  items  in  individual  stomachs, 
the  quantity  of  food  taken,  or  details  of  the  feeding  habits. 
Fauna  3.  Results  of  a  biological  survey  of  the  San  Francisco  Moun- 
tain region  and  desert  of  the  Little  Colorado,  Arizona.    136  pp. 
5  colored  maps.    13  pis.    2  figs.    Sept  11,  1890. 
Fart  4. — Annotated  list  of  birds  of  the  San  Francisco  Mountain 
plateau  and  the  desert  of  the  Little  Colorado  River,  Arizona. 
By    Dr.    C.    Hart.  Merriam    [pp.    1-101,   pis.   I-XI,   colored 
maps  1-4]. 
Fauna  5.  Results  of  a  biological  reconnoissance  of  south-central 
Idaho.    132  pp.    4  pis.  (1  colored).    4  figs.    July  30,  1891. 
Results  of  a  biological  reconnoissance  of  Idaho,  south  of  latitude 
45°  and  east  of  the  thirty-eighth  meridian,  made  during  the' 
summer  of  1890,  with  annotated  lists  of  the  mammals  and  birds, 
and  descriptions  of  new  species.    By  Dr.  C.  Hart  Merriam  [pp. ; 
1-108,  pis.  1-4,  figs.  1-4]. 
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Fauna  7.  The  Death  Valley  expedition.  A  biological  survey  of 
parts  of  California,  Nevada,  Ari2ona,  and  Utah.  402  pp.  15 
pis.  2  figs.  5  colored  maps.  May  31,  18d3. 
Report  on  the  ornithology  of  the  Death  Valley  expedition  of  1891, 
comprising  notes  on  the  birds  ob5er\'ed  in  southern  California, 
southern  Nevada,  and  parte  of  Arizona  and  Utah.  By  A.  K. 
Fisher,  M.  D.  [pp.  7-158,  colored  map  3]. 

Fauna  14.  Natural  history  of  the  Tres  Marias  Islands.  Mexico.  97 
pp.  1  pi.  [map].  2  figs.  April  29,  1899.  Birds  of  the  Tres 
Marias  Islands.    By  E.  W.  Nelson  [pp.  21-62]. 

Fauna  16.  Results  of  a  biological  survey  of  Mount  Shasta,  Cali- 
fornia, by  C.  Hart  Merriam.  179  pp.  5  pis.  46  figs.  October 
28,  1899. 

Fauna  19.  Results  of  a  biological  reconnoissance  of  the  Yukon  River 
region.  100  pp.  7  pis.  [1  map].  Oct.  6,  1900.  Birds  of  the 
Yukon  region,  with  notes  on  other  species.  By  Louis  B.  Bish(^, 
M.  D.  [pp.  47-96]. 

Fauna  21.  Natural  history  of  the  Queen  Charlotte  Islands,  British 
Columbia.  Natural  history  of  the  Cook  Inlet  region,  Alaska. 
By  Wilfred  H.  Osgood.  87  pp.  7  pis.  [1  map].  1  fig.  [map]. 
Sept.  26, 1901. 

Fauna  22.  A  biological  investigation  of  the  Hudson  Bay  region.  By 
Edward  A.  Preble.     140  pp.     14  pis.  [1  map].    Oct.  31,  1902. 

Fauna  24.  A  biological  reconnoissance  of  the  base  of  the  Alaska 
Peninsula.  By  Wilfred  H.  Osgood.  86  pp.  7  pis.  [2  maps]. 
Nov.  23,  1904. 

Fauna  25.  Biological  survey  of  Texas.  Life  zones,  with  character- 
istic species  of  mammals,  birds,  reptiles,  and  plants.  Reptiles, 
with  notes  on  distribution.  Mammals,  with  notes  on  distribu- 
tion, habits,  and  economic  importance.  By  Vernon  Bailey.  222 
pp.    16  pis.  [6  maps].    24  figs.  [16  maps].    Oct.  24,  1905. 

Fauna  27.  A  biological  investigation  of  the  Athabaska-Mackenzie 
region.  By  Edward  A.  Preble.  574  pp.  25  pis.  [4  maps],  16 
figs.  [4  maps].    October  26,  1908. 

Fauna  30.  Biological  investigations  in  Alaska  and  Yukon  Territory. 
1.  East  central  Alaska.  2.  The  Ogilvie  Range,  Yukon.  3.  The 
Macmillan  River,  Yukon.  By  Wilfred  H.  Osgood.  96  ppc  5 
pis.  [1  map].    2  figs.  [maps].    October  7,  1909. 

Fauna  33.  A  biological  survey  of  Colorado.  By  Merritt  Gary.  256 
pp.    12  pis.  [1  map].    39  figs.  [29  maps.]     Aug.  17,  1911. 
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ANNDAL  BEFOBTB. 

Eftch  of  the  Annual  Reports  of  the  Department  of  Agriculture 
consists  of  the  report  of  the  Secretary  of  Agriculture  together  with 
those  of  the  chiefs  of  the  various  bureaus  and  divisions.  Only  the 
reports  of  the  Chief  of  the  Bureau  of  Biological  Survey  and  of  its 
predecessor,  the  Division  of  Omitholo^  and  Mammalog}',  are  of 
interest  in  the  present  connection.  The  first  report  deals  with  eco- 
nomic investigations  carried  on  from  July  1,  1885,  to  February  20, 
1887,  a  period  of  more  than  one  and  a  half  years.  All  subsequent 
reports  cover  approximately  a  period  of  one  year. 

Up  to  and  including  the  Report  for  1893,  original  articles  corre- 
sponding to  those  now  published  in  the  Yearbook,  and  written  by 
various  members  of  the  divisitm,  accompanied  the  reports  of  the 
chief.  Seventeen  of  them  appeared  in  the  eig^t  reports  specified. 
Beginning  with  that  for  18H  the  reports  of  the  chief  are  of  a  more 
routine  character,  containing  the  customary  review  of  the  year's 
work,  plans  for  the  succeeding  year,  and  recommendations.  Fre- 
quently, however,  specific  references  to.bird  food  are  made  and  all  of 
these  are  indexed.  The  comment  on  each  report  in  the  following 
bibliography  gives  an  idea  of  the  subjects  more  generally  treated. 


Report  of  ornithologist  and  mammalogist.  By  C.  Hart  Merriam. 
pp.  227-258.  2  figs.  1  colored  map. 
Tbis  fltst  report  includes  a  preliminary  dlscuBSlon  of  tbe  economic  relations 
of  tbe  English  sparrow,  describes  tbe  depredations  on  rice  of  bobolinks  and 
red-winged  and  boat-tailed  blackbirds,  and  refer*  casaallf  to  tbe  food  of  sevwal 
ot&er  birds. 

ias7. 
Report  of  the  ornithologist  and  mammalogist.     [By  C.  Hart  Mer- 
riam.]    pp.  899-401. 
Notes  progress  of  tbe  Investigation  of  tbe  EngUsb  sparrow  and  conslderB 
the  feasibility  of  tbe  uae  of  triilned  hawks  In  keeping  buhollQks  out  of  rlccy 
fields. 

Food  of  hawks  and  owls.    By  Dr.  A.  K.  Fisher,    pp.  402-422. 

Consists  malulr  of  a  tabulation  of  contents  of  1^2  stomacbs.  representing 
28  species  of  hawks  and  owls. 
Experiments  in  poisoning.    By  Dr.  A.  K.  Fisher,    pp.  423-426. 

states  efflciencj  In  poisoning  English  sparrows  of  varloos  preparations  of 
MrycbnlDe,  arsenic,  and  corrosive  sublimate,  In  combination  with  wheat,  meal, 
and  hempseed. 

Report  on  some  of  the  results  of  a  trip  through  parts  of  Minnesota 
and  Dakota.    By  Vernoii  Bailey  [birds,  pp.  428^31]. 

DlKOSses  the  relations  of  blackbirds,  cowblrds,  and  bobolinks  to  tbe  grain 
crops  In  this  region.  Xotes  on  some  other  articles  of  diet  are  ^ven  for  these 
birds  as  well  as  for  a  few  other  species. 
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Notes  on  the  depredations  of  blackbirds  and  gophers  in  northern 
Iowa  and  southern  Minnesota  in  the  fall  of  1887.    By  Dr.  A.  K. 
Fisher  [birds,  pp.  454-455]. 
This  report  ie  Hupplementary  to  tbe  last,  dealing  with  the  habits  of  the  birds 

tn  fall  and  estimating  the  percentage  of  destruction,  while  Hr.  Bailey  described 

the  depredations  that  occurred  In  spring. 


Report  of  the  ornithologist  ond  mammalogist.  By  C.  Hart  Merriam. 
pp.  477-484. 
Describes  the  progress  of  work  on  various  economic  projects  and  gives  an 
example  of  one  of  the  labels  used  on  a  collection  exhibited  at  the  Centennial 
Bxpositlon  of  the  Ohio  Valley  and  Coitral  States,  Cincinnati,  Jnlr-November, 
1S8S.  which  contains  a  brief  statem^it  of  the  food  of  ttie  red-tailed  hawk. 

Introduced  pheasants.    By  Dr.  C.  Hart  Merriam.    pp.  484-488. 

This  paper  gives  an  account  of  the  Introduction  of  pheasants  and  sand 
grouse  Into  Oregon  and  Washington.    Notes  on  damage  to  field  and  garden  crops 
apparently  pertain  solely  to  the  ring  pheasant  iPhagiamu  torquattts). 
The  sparrow  hawk  (Falco  sparverius).    By  Dr.  A.  K.  Fisher,    pp. 
491^96.    1  fig. 

A  review  of  the  testimony  of  observers  as  to  the  economic  value  of  the  spar- 
row hawk,  together  with  a  report  upon  the  examination  of  163  stomachs. 

The  short-eared  owl  (Asio  accipitnnua) .    By  Dr.  A.  K.  Fisher,    pp. 
496-498.     1  fig. 

Summarizes   the  recorded   observations   npon   this  bird's   food   and   states 
briefly  the  results  of  SO  stomach  examinations. 
The  food  of  crows.    By  Walter  B.  Barrows,  S.  B.      pp.  498-535. 

This  Is  a  preliminary  presentation  of  the  material  elaborated  later  In  Bulle- 
tin 6  of  the  Biological  Survey.  Both  the  common  crow  (Conius  lirachvrhynchoi) 
and  the  flsh  crow  (Corvus  oBsifragu»)  are  treated,  and  the  results  of  examina- 
tion of  Se  Btomncfas  of  the  former  and  12  of  the  latter  are  given.  The  economic 
relations  of  crows  are  discussed  under  the  following  headings :  Injury  to  com, 
wheat,  and  other  cereals;  damage  to  other  crops;  other  vegetable  food;  the 
distribution  of  noxious  seeds ;  the  destruction  of  the  eggs  and  young  of  poultry 
and  wild  birds;  Insect  food;  the  crow  aa  an  enemy  of  field  mice  and  other 
small  quadrupeds ;  miscellaneous  animal  food ;  and  the  crow  as  a  scarei^r. 

The  rose-breasted  grosbeak  (Hdbia  ludovicaTia) .    An  enemy  to  the 
Colorado  beetle  or  potato  bug.     [By  W.   B.   Barrows,]    pp. 
535-536. 
Compiles  field  observations  on  this  point  and  emphasizes  value  of  the  bird. 


Report  of  ornitholo^st  and  mammalogist.    By  C.  Hart  Merriam. 
pp.  363-370. 
Contains  references  to  the  food  of  several  species  of  birds  then  being  inyea- 
ttgated  by  the  division. 
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Marsh  hawk.    Citcus  hudsonius.    By  Dr.  A.  K.  Fisher,    pp.  370- 

872.    Plat©  I  (colored). 
Common  screech  owl.    Megascope  asio.    By  Dr.  A.  K.  Fisher,    pp; 

872-376.    Plate  II  (colored). 
Plammulated  screech  owl.    Megascopa  -ftrnvmeolm,    [By  Dr.  A.  K. 

Fisher.]    p.  376. 
These  threr  articles  are  arranged  on  the  same  plan,  each  stating  the  range  of 
the  speclee  treated  and  Its  general  habits,  following  this  with  a  compilation  of 
what  Iiaa  bees  observed  r^»rdlng  Its  food  habits. 

1S90. 

Eeport  of  the  ornithologist  and  mammalogist.     By  G.  Hart  Merriam. 
pp.  277-280. 

Tbe  general  nature  of  the  food  of  crows  and  the  relation  of  meadowlarks  to 
clover  seed  are  briefly  discussed  and  the  economic  value  of  a  few  other  qvedea 
is  mentioned. 
Seed  planting  by  birds.    By  Walter  B.  Barrows,    pp.  280-285. 

The  agency  of  birds  In  dtstrtbnttog  the  seeds  of  certain  fleshy  fmlts  Is  tbe 
principal  topic  of  this  article,  but  referoices  to  oth»  features  of  bird  food 
habits  are  Included. 

Birds  whidi  feed  on  mulberries.    By  Dr.  C.  Hart  Merriam.    p.  285. 
The  fact  is  noted  that  wh»i  mulberries  are  ripe  many  Inaectlvorus  birds 
forsake  their  chief  diet  for  tbe  time  to  feed  upon  tbts  luscious  fruit.    A  list  of 
26  species  of  Urds  observed  to  eat  mulberries  Is  given. 


Report  of  the  ornithologist  and  mammalogist.    By  C.  Hart  Merriam. 
pp.  267-27L 
Contains  a  brief  review  of  tbe  economic  Investigations  of  the  Tsar,  putting 
eqieclal  emphasis  upon  the  Importance  of  the  English  sparrow  problem. 

ises. 

Economic  ornithology.     By  W.  B.  Barrows,     pp.  193-197. 

This  takes  the  place  of  that  section  of  the  report  of  the  chief  cnstomarily 
devoted  to  a  review  of  the  economic  work  of  the  year.  It  contains  also,  how- 
ever, a  preliminary'  report  on  the  food  of  homed  larks,  based  upon  the  ^camlna- 
tloo  of  69  stomachs. 

Food  habits  of  the  cedar  bird  (Ampelis  eedrorum).  By  F.  E,  L. 
Beal.  pp.  197-200. 
The  results  reached  from  the  examloatloii  of  125  stomachs  ere  as  follows: 
(1)  That  cedar  birds  eat  a  certain  amount  of  Insect  food  at  all  times  vbat  It 
can  be  obtained,  aggregating  in  the  case  of  tbe  stomachs  examined  IT  per  cent 
of  the  food  for  the  wbole  year;  (2)  that  the  greatest  amount  of  Insect  food  Is 
eaten  during  the  months  (especially  May)  when  fruit  Is  most  abundant; 
(8)  that  the  young  In  the  nest  are  fed  to  a  very  great  extent  upon  Insect  food. 
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Food  habits  of  the  kingbird  or  bee  martin  {Tyrcmnua  tyranmua). 
By  Walter  B.  Barrows,    pp.  2S3-234. 
This  report  gives  tlie  results  of  tbe  examination  of  171  stomacbB,  particular 
attention  being  paid  to  tbe  bird's  relation  to  bon^bees. 

moe. 

Report  of  the  chief  of  the  Division  of  Ornithology  and  Mammalogy. 
By  C.  Hart  Merriam.    pp.  175-178. 
Reference  Is  made  to  a  proposed  New  York  law  placing  a  bounty  on  English 
sparrows. 

isss. 

Kepffl-t  of  the  acting  chief  of  the  Division  of  Biological  Survey.    By 
T.  S.  Palmer,    pp.  37-42. 
Contains  general  reference  to  tbe  caterplUar-eating  babits  of  cuckoos  and 
tbe  destruction  of  weed  seeds  by  sparrows. 


Beport  of  the  acting  chief  of  the  Division  of  Biol<^cal  Survey.  By 
T.  S.  Palmer,  pp.  59-70. 
Tbls  report  discusses  an  effort  made  to  reduce  tbe  number  of  Engllsb 
sparrows  in  tbe  parks  of  Boston.  Tbe  proposed  Introduction  of  tbe  great  tit- 
mouse and  blue  tit  of  Europe  also  receives  consideration,  and  comments  are 
made  upon  the  economic  status  of  these  birds.  The  evil  results  of  tbe  intro- 
duction of  Buroi)ean  ^tarrows,  thmsbes,  blackbirds,  and  starlings  into  Aus- 
tralia and  New  Zealand  are  cited  as  examples  of  what  might  result  were  tbeoe 
birds  brought  Into  the  United  States,  Hawaii,  or  Porto  Rico. 


Report  of  the  acting  chief  of  the  Division  of  Biological  Survey,    By 
T.  S.  Palmer,    pp.  36-48. 
Contains  brief  references  to  the  nature  of  tbe  food  of  a  few  species,  and 
reviews  tbe  Lacej  Act,  which  prohibits  tbe  introduction  of  English  sparrow 
and  starling. 

1901. 

Report  of  the  acting  chief  of  the  Division  of  Biologicnl  Survey.    By 
T.  S.  Pabner.    pp.  151-162. 
Three  species  of  birds  Injurious  to  fruit  In  California  are  mentioned. 

IQOS. 

Report  of  the  chief  of  the  Division  of  Biological  Survey.    By  C.  Hart 
Merriam.    pp.  20&-2I8. 
Three  species  of  Introduced  birds  which  have  proved  Injurious  in  Hawaii 
are  named,  and  a  case  Is  recorded  in  which  the  great  titmouse  was  denied 
admission  to  the  United  States. 
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Report  of  the  chief  of  the  Division  of  Biological  Survey.    By  C. 
Hart  Merriam.     pp.  291-305. 
This  r^K>rt  mentlooB  btrd  enemtes  of  the  codling  moth  In  Calltomls,  dlB- 
cuBBeB  the  relation  of  birds  to  honeybees,  and  comments  on  the  importation  of  3 
species  of  Injurious  birds. 

IQOS. 

Report  of  the  chief  of  the  Division  of  Biological  Survey.   By  C.  Hart 
Merriam.    pp.  303-315. 
A  brief  statement  of  the  economic  valne  of  homed  larks  and  groibeaks  Is  In- 
cluded In  this  report. 

looa. 

Report  of  the  acting  chief  of  the  Bureau  of  Biological  Surrey.    By 
Henry  W.  Henshaw.    pp.  397-418. 
Includes  brief  discussion  of  the  following  topics:  Ravages  of  seese  In  Cali- 
fornia gralnflelds,  birds  In  relation  to  the  cotton-boll  weevil,  economic  valae  of 
eagles,  also  of  grosbeaks,  food  of  wild  ducks,  and  means  of  sttracting  birds. 


Report  of  the  chief  of  the  Bureau  of  Biological  Survey.    By  C.  Hart 
Merriam.    pp.  485-505. 
This  report  dtscnsses  scale-eating  birds,  grosbeaks,  the  Ekiglish  sparrow,  and 
the  relation  of  birds  to  the  cottou'^mll  weerlL 


Report  of  the  chief  of  the  Bureau  of  Biological  Survey.  By  C.  Hart 
Merriam.  pp.  571-590. 
The  economic  topics  receiving  consideration  in  this  report  are  as  follows: 
Relation  of  birds  to  the  cotton-boll  weevil,  Cnllfomla  birds  In  relation  to  the 
fruit  Industry,  food  of  wild  ducks,  food  of  woodpeckers,  mosqulto-enting  birds, 
birds  In  relation  to  the  codling  moth,  the  spread  of  the  English  sparrow  in 
southern  California,  and  means  of  attracting  birds.  European  skylarks  and 
song  thrushes  imported  for  liberation  were  dwied  admission,  and  an  Investiga- 
tion of  the  economic  status  of  the  starling  Is  announced. 

looe. 

Report  of  the  chief  of  the  Bureau  of  Biological  Survey.    By  C.  Hart 
Merriam.    pp.  633-551. 
The  problem  of  keeping  Bngllsb  sparrows  oat  of  southern  California  receives 
further  attention  In  this  report.    Other  economic  subjects  considered  are  the 
food  of  woodpeckerB.  flycntchers.  wild  ducks,  and  shoreblrds;  birds  In  relation 
to  wheat  nphlds,  to  the  boll  weevil,  and  to  the  fruit  Industry  Id  California;  aod 
the  exclusion  of  Injurious  species  from  Bawalt. 
till»T*— Bull.  43—13 4 
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Report  of  the  chief  of  the  Bureau  of  Biological  Survey.    By  H.  W. 
Henshaw.    pp.  54&-565. 
The  economic  toplcB  dealt  wltb  In  ttilB  report  are  as  follows :  Injnrf  to  timber 
b7  wDodpeckera,  food  of  wild  dnclcB  and  flfcatcbers,  and  birds  In  relation  to  tbe 
gypsj  and  brown-tall  motbs. 

SCHEDTTLEfl. 

The  series  known  as  schedules,  with  one  exception,  consists  of 

hlank  forms  for  the  recording  of  data.    No.  4,  devoted  to  questions 

concerning  the  economic  status  of  the  English  sparrow,  is  indexed. 

Schedule  4.  Schedule  on  the  English  sparrow  (Passer  domegUeua). 

By  Dr.  C.  Hart  Merriam  [1  p.,  unnumbered,  1886]. 

ConslBtB  wholly  of  questions  on  the  preeeoce.  abundance,  relations  to  oQiei 
birds,  food,  and  tnjnrloos  habits  of  the  English  spartow. 

rEABBOOKS. 

The  Yearbook  of  the  United  States  Department  of  Agriculture 
had  its  origin  in  a  desire  to  separate  papers  of  a  scientific  character, 
with  which  the  annual  reports  were  becoming  burdened,  from  the 
administrative  reports  of  the  various  bureaus  and  divisions.  The 
first  Yearbook,  that  for  1894,  was  issued  in  1895  and  this  relation  of 
date  of  publication  to  date  of  volume  holds  throughout  the  series. 
The  Yearbook  consists  principally  of  special  reports  and  papers 
which  are  designed  to  interest  and  instruct. 

In  the  17  volumes  thus  far  issued  (including  1910)  the  Biolo^cal 
Survey  has  furnished  32  articles  dealing  to  some  degree  with  the 
food  of  birds. 


Hawks  and  owls  as  related  to  the  farmer.  By  A.  K.  Fisher,  M.  D. 
pp.  215-232.  Pis.  I-III.  figs.  21-24. 
This  article  Is  a  condensation  of  Bulletin  3  of  the  Biological  Snirey.  It 
contalnB  Ilste  of  the  wholly  beneficial,  chiefly  beneflclal,  and  harmfal  hawks 
and  owls,  ss  well  as  those  In  which  harmful  and  b^iefidal  qualities  about 
balance.    The  food  habits  of  32  species  are  briefly  reviewed. 

The  crow  blackbirds  and  their  food.  By  F.  E.  L.  Beal.  pp.  233-248. 
fig.  25. 
This  la  the  most  authoritative  account  of  the  food  of  any  epecles  of  bird, 
being  based  upon  the  examination  of  2,258  stomach  contents.  Tbe  paper  takes 
account  also  of  printed  ana  communicated  testimony  on  the  food  of  the  crow 
blackbird.  The  grains  and  fruits  eaten,  animal  food,  and  food  of  the  youDK 
are  all  car^ully  conridered.  Depredations  on  grain  and  various  other  In- 
jurious traits  are  admitted,  while  on  the  other  band  tbe  birds  are  stated  to  do 
Incalculable  good  by  destroying  Insects. 
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ieo6. 
Four  common  birds  of  the  farm  and  garden.  By  Sylvester  D.  Judd. 
pp.  405-418.  figs.  106-109. 
Tbe  four  common  birds  referred  to  are  the  catbird,  mockingbird,  brown 
thrasher,  and  house  wren.  Tbe  range  and  g^ieral  habits  of  each  are  de- 
scribed :  attention  Is  given  to  any  complaints  that  have  been  made  against  the 
species,  and  the  evidence  as  to  food  derived  from  stomach  examinatioa  and 
from  experiment  are  discussed.  The  verdict  Is  favorable  to  the  brown 
thrasher  and  wren,  unfarorable  to  the  catbird,  and  In  the  case  of  tbe  mock- 
ingbird, from  lack  or  material.  Judgment  Is  suspended. 

The  meadow  lark  and  Baltimore  oriole.  .By  F.  E.  L.  Beal.  pp. 
419-480.    figs.  110-111. 

Altboogh  these  birds  belong  to  the  same  family,  th^  have  very  different 
habits  The  terrestrial  meadow  lark  feeds  to  a  great  extent  upon  grasahopperB, 
while  the  most  Important  item  of  the  Insect  food  of  the  arboreal  oriole  Is 
caterpillars.  The  other  Items  of  food  of  both  species  are  fully  discussed,  and 
tbe  verdict  In  each  case  Is  In  favor  of  the  bird. 

Profraaor  Beal  points  out  an  error  in  the  calculation  on  page  422  of  the 
amount  saved  a  township  by  meadow  larks  feeding  on  grasBboppeni.  The 
final  Qgure  should  be  about  (366,  Instead  of  92i.  This  change  was  made  In 
tbe  reprints. 

Erroneous  ideas  concerning  hawks  uid  owls.     [By  A.  K.  Fisher.] 
p.  590. 
Most  of  this  abort  note  Is  a  qnotatlou  of  the  economic  classlBcatlon  of  tbe 
bawkB  and  owls  given  by  Doctor  Fisher  In  the  Yearbook  for  1894,  pp.  217-218. 

isQe. 
Extermination  of  noxious  animals  by  bounties.  By  T.  S.  Palmer, 
pp.  55-68. 
Tbe  history  of  bounty  legislation  In  Che  United  States,  expense  of  the  system, 
obJecUons  to  it,  and  the  results  accomplished  are  discussed.  As  bounties  have 
heoi  paid  on  several  kinds  of  birds,  tbe  economic  status  of  tbe  species  affected 
receives  pesstog  notice. 

The  blue  jay  and  its  food.  By  F.  E.  L.  Beal.  pp.  197-206.  figs. 
4^42. 
This  Is  a  complete  discussion  of  tbe  raDge.  babits,  and  economic  value  of 
tbe  bine  Jay.  Details  are  given  as  to  the  insect  and  vegetable  food.  Experi- 
ments to  determine  proferonces  of  a  captive  Jay  are  described.  Except  for 
tbe  nest-robbIng  proclivities  of  the  Jay.  upon  which  final  Judgment  is  not  passed, 
the  bird  is  thought  to  do  Air  more  good  than  harm. 

Erroneous  ideas  concerning  hawks  and  owls.     [By  A.  K.  Fisher."] 
p.  628. 
Comment  under  same  title  in  previous  Yearbook  applies  here. 

Birds  that  injure  grain.    By  F.  E.  L.  Beal.    pp.  345-354. 

Professor  Beal  discusses  tbe  cause  of  tbe  Increase  In  numb^s  of  the  prin- 
cipal grain-eatlug  birds,  outlines  tbe  damage  done,  and  gives  somewhat  ^- 
tended  accounts  of  tbe  food  habits  of  S  species,  particularly  In  relation  to 
grain.    Four  other  species  are  briefly  motioned,  CiOO'^lc 
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Useful  birds  and  harmful  birds.     [By  Biol(^ical  Survey.]     p.  670. 

This  iB  a  tflbnlatlod  of  twenty-flre  specieu  which  lire  decidedly  benefictal  to 
aerlciilture  and  should  be  rigidly  protected,  and  of  Ave  apedea  which  are 
Injurione  and  unworthy  of  protection,  with  a  brief  stateniMit  of  principal  foods 
of  each. 

189S. 

The  danger  of  introducing  noxious  animals  and  birds.  By  T.  S. 
Palmer,  pp.  S7-110.  PI.  VIII.  figs.  1-6  (1  map). 
This  paper  reviews  the  eiperlence  of  various  foreign  countries  with  the 
Introduction  of  certain  mammals  aod  birds,  points  out  the  evil  results  of  Uie 
lni|»ortHtloa  of  the  BogllBh  sparrow  Into  the  United  States,  and  calls  attention 
to  the  danger  of  similar  results  arising  In  other  cases  If  Introductions  are  not 
controlled.  The  economic  status  of  11  species  of  birds  is  more  or  less  full; 
dlscvBsed. 

Birds  as  weed  destroyers.  By  Sylvester  D,  Judd,  Ph.  D,  pp. 
221-232.     P].  XV.     figs.  5&^6. 

Tbls  Is  a  r£anm£  of  the  aeed-eating  habits  of  all  the  species  known  to  have 
an;  Importance  as  destroy^s  of  weed  seeds.  Some  forty  species  of  birds  are 
mentioned. 

The  name  "clnyK^olored  longspur,"  bottom  of  page  226,  Is  unldentiflable. 


A  review  of  economic  ornithology  in  the  United  States.  By  T.  S. 
Palmer,  pp.  259-292.  Pis.  Vl-VIII  (1  map). 
This  article  traces  briefly  the  development  of  American  ornithology  in  gtai- 
eral,  but  It  consists  largely  of  □  discnsslon  of  Uie  study  of  birds  from  Qte 
standpoint  of  dollars  and  cents.  The  principal  topics  relating  to  bird  food  are; 
Investigations  as  to  the  value  of  birds,  commencement  of  Investigations  along 
modem  lines,  a  period  of  notable  advance  In  Investigations,  and  work  of  the 
Bloloi^cal  Snrv^.  That  section  of  tbe  paper  entitled  "  Measures  for  the 
Destruction,  Preservation,  nnd  Introduction  of  Birds  "  also  contains  comnKnts 
on  the  food  habits  of  several  fipecies. 


How  birds  affect  the  orchard.     By  F.  E.  L.  Benl,  B.  S.     pp.  291- 
304.     figs.  34-38. 

Birds  affect  orchards  directly  by  stealing  fruit,  feeding  upon  buds,  flowers, 
or  the  Inner  bark  and  sap  of  the  trees,  and  Indirectly  by  destroying  mammals 
and  Insects  Injurious  to  orchards.  This  article  gives  brief  accounts  of  the  birds 
most  Important  In  these  relatione 

The  food  of  nestling  birds.    By  Sylvester  D.  Judd,  Ph.  I),    pp.  411- 
436.     pis.  49-53.     figs.  48-56. 

In  some  cases  the  food  of  nestling  birds  Is  radically  different  from  that  of 
their  parents.  When  this  Is  the  case  the  difference  usually  consists  In  tbe 
preponderance  of  animal  food,  particularly  tlint  of  n  soft  nature,  la  the  diet  of 
the  young  birds.  Dr.  Judd  describes  at  varying  length  the  food  habits  of 
the  neetllngs  of  about  80  species  of  birds.  Incidentally,  characteristics  of  the 
food  of  many  adults  are  noted.    Dr.  Jndd  introduces  la  this  paper  his  excel- 
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lent  graphic  reprewntation.  b;  means  of  sectors  of  a  circle,  of  the  proportions 
of  various  Items  In  the  food  of  birds.  Part  of  tbeee  diagrams  are  made  macb 
more  effective  by  tlie  addition  of  small  figures  Illustrating  a  typical  member  of 
a  group  wltbln  Its  particular  sector.  Tbe  article  Include  an  estimate  of  the 
value  of  the  crops  saved  dally  by  the  destruction  of  locusts  by  neatllog  birds 
In  eestem  Nebraska  duNng  tbe  Invasions  of  Rocky  Mountain  locusts. 

1901. 
Two  vanishing  game  birds — the  woodcock  and  the  wood  duck.    By 
A.  K.  Fisher,    pp.  447^58.     pis.  63-«4.    figs.  37-39  (1  map). 
Brief  notes  on  the  food  of  each  of  these  species  are  given. 


Audubon  societies  in  relation  to  the  fanner.    By  Henry  Oldys. 
pp.  205-218.     pis.  21-22.     figs.  U-12  < maps). 
This  article  includes  a  general  ststement  of  tbe  economic  value  of  birds, 
tt^ther  wltb  a  few  upeciflc  notes  on  bird  food. 


The  economic  value  of  the  bobwhite.    By  Sylvester  D.  Judd,  Ph.  D. 
pp.  193-204.    pi.  16  (colored). 

This  very  comprehensive  account  of  the  bobwhite  includes  n  stntement  of  Its 
range  and  general  habits;  treats  tlie  bobwhite  as  a  weed  and  Ineect  destroyer, 
as  an  article  of  food,  and  as  an  object  of  sport ;  and  dlscnsses  meaeurea  for  the 
preservation  of  the  species.  A  very  full  list  of  the  seeds,  fruits.  Insects,  and 
other  invertebrates  eiiten  by  the  bird  concludes  the  article. 

It  Is  now  stated  upon  reliable  authority  that  tlie  record  quoted  on  p.  196  to 
the  effect  that  47  cotton-twll  weevils  were  eaten  by  a  bobwhite  In  one  morning 
Is  based  on  observations  upon  a  captive  bird..  The  statement  has  no  value, 
therefore,  as  an  Indication  of  the  relation  of  twbwblte  to  tbe  boll  weevil  under 
normal  conditions. 

1004.. 

The  relation  of  birds  to  fruit  growing  in  California.    By  F.  E.  L. 
Beal.    pp.  241-254. 
Most  of  this  article  la  devoted  to  the  discnsslon  of  the  species  Injurious  to 
fruit,  but  some  of  the  chief  enemies  of  fruit  pests  are  briefly  mentioned. 

Some  benefits  the  farmer  may  derive  from  game  protection.    By 
T.  S.  Palmer,    pp.  509-520. 
Contains  a  few  notes  on  the  protection  of  useful  birds  and  prevention  of  the 
Introduction  of  Injurious  species. 

isoo. 

Meadow  mice  in  relation  to  agriculture  and  horticulture.    By  D.  E. 
Lautz.     pp.  3C3-376.     pis.  38-41.     fig.  89. 
A  full  account  of  the  natural  enemies  Is  given,  which  Includes  notes  on  many 
species  of  blrda 
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Federal  game  protection — a  five  years'  retrospect.    By  T.  S.  Palmer, 
pp.  541-562.     pi.  70.     figs.  113-125   (maps). 
ThiB  article  names  three  species  of  birds  denied  admission  to  tbe  United  States 
under  authority  of  the  Lacey  Act 


Cage-bird  traffic  of  the  United  States.    By  Henry  Oldys.    pp.  165- 
180.     pis.  8-9. 

Bxters  to  damage  in  rice  fields  by  Java  sparrows. 
Birds  that  eat  scale  insects.    By  W.  L.  McA.tee.    pp.  189-198.    figs. 
1-3. 

PrevlouB  to  the  publication  of  this  paper  little  bad  been  made  public  concern- 
ing the  destruction  of  scale  Insects  by  birds.  Indeed,  currency  had  been  given 
to  a  statement  that  birds  never  feed  upon  scsles.  However,  5T  species  are 
recorded  as  enemies  of  various  scale  Insects.  29  of  them  being  known  to  feed 
upon  tbe  blaclc  olive  scale,  one  of  the  most  Injurious  species  in  the  X!nited  States. 

l»or. 

Does  it  pay  the  farmer  to  protect  birds?     By  H.  W.  Henshaw.     pp. 

165-178.     pis.  6-9. 

This  article  discusses,  in  a  general  way,  the  value  of  the  principal  groups  of 

insectivorous  birds.    Hie  habits  or  items  of  food  of  a  number  of  species  are 

mentioned. 

The  rabbit  as  a  farm  and  orchard  pest.    By  D.  E,  Lantz.    pp.  32&- 
342.    pis.  37-38.    fig.  34. 


The  economic  value  of  predaceous  birds  and  mammals.    By  A.  K. 
Fisher,    pp.  187-194.    pis.  1-3. 

The  notes  on  bird  food  In  this  article  relate  principally  to  bawhs,  owls,  herons, 
and  gulla 

Mouse  plagues,  their  control  and  prevention.    By  Stanley  E.  Piper, 
pp.  301-310.    pis.  21-25. 

The  natural  enemies  of  Microtu»  numtanus  are  given  their  due  share  of  atten- 
tion, a  few  birds  being  speclflcnlty  mentioned.  A  list  Is  also  given  ot  birds  killed 
by  poisoned  grain  laid  for  the  mice. 

The  relations  between  birds  and  insects.    By  F.  E.  L.  Beal.    pp. 
343-350. 

The  principal  points  made  in  this  paper  are  that  birds  are  a  very  important 
check  upon  insects  and  that  their  true  function  is  not  so  much  to  destroy  this  or 
that  Insect  pest  as  It  la  to  lessen  the  numbers  of  the  Insect  tribe  as  a  whole. 
Wtille  the  bulk  of  the  pnper  consists  of  a  general  discussion  of  the  relations 
between  blida  and  Insects,  definite  notes  on  the  food  of  a  few  species  are  glvea. 
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180S. 

Plants  useful  to  attract  birds  and  protect  fruit.  IBy  W.  L.  McAtee. 
pp.  J85-1&6. 
This  article  mmtlonB  tbe  plants  most  useful  for  attracting  fralt-eatlng  bfrda, 
,  and  glTee  llsta  of  species  suitable  for  various  sections  of  the  United  States.  It 
Includes  also  brief  notes  on  other  phases  of  bird  attraction.  The  favorite  foods 
of  a  few  species  of  game  birds  are  named. 

Pocket  gophers  as  enemies  of  trees.    By  David  E.  Laotz.    pp.  209- 
218.    pU.  8-10.    fig.  1. 
The  fact  is  noted  that  bam  owla  and  greet  blue  berons  are  of  great  .valne 
as  enemies  of  pocket  gophers. 

Introduction  of  the  Hungarian  partridge  into  the  United  States.    Bj 
Henry  Oldjs.    pp.  249-258.    PL  14. 
Includes  a  brief  statement  of  the  nature  of  tbe  food. 
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Notes  relating  to  a  species  of  bird  are  brought  together  under  its 
current  scientific  name  and  cross  references  from  the  common  name, 
and  in  some  cases  from  certain  once  familiar  scientific  names,  are 
inserted.  The  scientific  names  of  North  American  birds  correspond 
with  those  of  the  Check-list  prepared  by  a  committee  of  the  Ameri- 
can Ornithologists'  Union,  New  York,  1910,  Subspecies  are  not 
separately  mentioned,  except  when  the  typical  sul^pecies  is  extra- 
limital  or  only  one  subspecies  has  been  treated. 

The  number  of  stomachs  analyzed  is  noted  in  the  case  of  all  formal 
reports,  of  other  original  investigations  as  "  Birds  of  a  Maryland 
Farm  "  or  "  Birds  of  California,  in  Relation  to  the  Fruit  Industry," 
and  of  those  publications  including  original  matter  as  Farmers' 
Bulletin  54  and  Circular  61.  Publications  are  referred  to  in  the 
index  by  the  following  abbreviations:  Bui. — Bulletin,  Circ, — Circu- 
lar, Ent.  Circ. — Circular  of  Division  of  Entomology,  F.  Bui. — Far- 
mers' Bulletin,  Fauna — N.  A.  Fauna,  Rept. — Annual  Report,  and 
Ybk. — Yearbook.  The  particular  bulletin,  circularj  farmers'  bulletin, 
or  faupa  is  designated  by  its  number,  the  report  or  yearbook  by  the 
year  for  which  it  was  issued.  Bold-faced  figures  indicate  the  pages 
containing  the  principal  account.  The  other  pages  usually  contain 
short  notes  or  merely  incidental  mention  of  the  food. 


Acantliti  homemaiiiil  eiUIpea — Hoarj  red- 
poll. 
Peedlng  on  BmeotB  ot  elder,  Fauoi 
2*.  p.  73 :  8e*dH  of  alders  (iHho* 
incana  and  A,  aInaheluCa),  eaDO« 
birch  (Betulo  papyritera) ,  and 
dwarf  birch  (Belula  nano).  Fauna 
2T,  p.  418. 

Acanthls  llnarla — Redpoll. 

FeedlDB  on  weed  aeedB,  Ybk.  18S8,  pp. 
222.  229,  230. 

Acclplter    atrlcaplllua,    see    Aatur    atrlca- 
pUIas. 

Acclplter  cooperl — Cooper's  hawk. 

Brief  account,  Bnl.  SI,  pp.  46,  46; 
Bui.  38,  p.  88;  CIre.  «1,  pp.  3,  1». 
IB;  Tbk.  18»4.  pp.  218,  Itl-lU; 
Ybk.  1900,  p.  429. 
Feeding  on  Beechey's  spermopblle. 
Faun*  7,  p.  36;  bobwhlte,  Bnl.  21, 
p.  22;  birdl.  Fauna  S,  pp.  88,  90; 
Ybk.  1908.  p.  192 ;  Canada  RTOuae, 
Fauna  22,  p.  106;  Eosllab  spurow. 


Acclplter  cooperl — Confloaed. 

Bui.  1,  p.  32 ;  field  mice,  Bui.  31, 
pp.  45,  46;  ponltrj,  Bui.  6.  p.  39; 
Bui.  21,  p.  22;  Ybk.  1908,  p.  192; 
rabblta,  Ybk.  190T,  p.  336;  ruffed 
grouBe,  Bui.  24,  p.  28 ;  sparrows, 
Bui.  IS.  p.  36 :  ipecmophltes,  Bui.  4. 
pp.  IB-IT. 

Food  at  Harsball  Hall.  Bnl.  17,  pp.  19, 
tO-Gl,  r>4.  110. 

Food  of  nestlfnga,  Ybk.  1900.  p.  429. 

Formal  report.  Bill.  3.  pp.  IQ,  16.  a8- 
tt,  17S  <133  stomncba)  ;  Rept.  1SS7, 
pp.  402.  40G   <46  Htamach*), 

InJurlouB,  Bui.  12.  pp.  30,  86.  49 ;  Bnl. 
12    (rev.l.  pp.   32.   33.   43,   68;  Bal. 


10;   Ybk 
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;  Yhk.  1807.  p.  6T0. 
Acclplter  veloi^Sharp-Bhlnned  hawk. 

Brief  accoDDt.  Bui.  31,  pp.  45,  46; 
Bnl.  38.  p.  38;  Circ.  61.  pp.  3.  IJ- 
18  (lOT  BtomachB)  ;  Ybk.  1894.  pp. 
SIB,  231.  (Si;  Ybk.  1900,  p.  429. 
Feeding  on  birds,  Ybk.  1908.  p.  1B2; 
bobwhlte,   Bui.   81,   p.   22;   Oiisliili 
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Acclplter  veloz — Continued. 

sparrov,  But.  1.  p.  32 ;  field  mire, 
Bui.  31.  pp.  4G.  46;  Sicker  and 
Gambers  (Intermedlite)  apsrrow, 
Fauna  19,  p.  73;  p[IeoIated  warbler 
(WUionia  putitla  pUeolata],  S^ana 
6.  p.  S4  ;  poultry,  Tbk,  1808.  p.  ISS ; 
■parrowR.  Bui.  15,  p.  3S;  thruah, 
FauDB  10.  p.  72 ;  woodcock,  Ybk. 
1901,  p.  450. 

Food  at  Marahall  Hall.  Bnl.  17,  pp.  16. 
B1~SS,  S4,  110. 

Formal  report.  Bui.  3.  pp.  16,  16,  SB- 
S7,  38,  43  HRO  BtomBchH)  ;  Sept. 
ISST,  pp.  402,  404  (48  Btomacba), 

lujorloua,    Bui,    12,    pp.    30,    36.    46; 

Bui.   12    (rer.),   pp.   32,   83,  43.   DS; 

Bui.   38,  p.   10:  Ybk.   189S,  p.   BOO; 

Ybk.  IBSe,  p.  628 :  Tbk.  186T,  p.  670. 

AcKdula  caudata.  see  AlglthaloH  caudatna. 

Acrldotberea  trlatla — Common  myna. 

BcoDomlc  Btatm,  InlroduPtlon  danger- 
ous, etc..  Ybk.  ISeS,  pp.  90.  103- 
104,   107,  106. 

Injurlona  In  Hawaii,  Bui,  12  (rer.) 
p.  87;  Kept.  1602,  p.  213;  Ybk. 
1869.   p.   200. 

Protection  denied  In   Hawaii,  Bnl.  12 
(rev.),  p.  87. 
AeUtla  macula  rlB — Spotted  sandpiper. 

Brief  account,  Bui.  38,  p.  32. 

Feeding  on  army  worme.  Circ.  79.  p.  8; 
cabliage  worms,  Clrc.  79,  pp.  7-8; 
crayaabes,  Ore.  79,  p.  B  ■  cutwonns, 
Clrc.  T9,  pp.  7-8 :  sraaaboppers.  Clrc. 
79,  p.  2 :  Kreen  Slea  and  aqnasb  bags, 
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Food   at  Haraball   ttall.  Bnl.   IT,  pp. 

16,  23,  24.  34.  38,  U. 
Food  of  ncetllnsB.  Ybk.  1900,  p.  433. 
Algtalltla  hiatico la— Ringed  plover;  occurs 
In  Greenland.  Clrc.  76,  p.  2,  error  for 
.^^glatltlB  meloda,  wblch  see. 
Aiglalltia  meloda — Piping  plover. 

Feeding  on  graBBboppera,  Clrc.  76,  p.  2. 
Agialltis  nlvoBB — Snowy  ployer. 

Feeding  on   EpKydra  /tlotu.   Fauna   7, 
p.  26. 
JEglalltlB  Bemlpalmata — RIngneck. 

Feeding  on  graBBhoppers  and  mocqul- 
toea,  Clrc.  78,  p.  2. 
.»!glthaloB  cBudatuB — Long-talled  tltmoaae. 
Feeding  on  scale   inaecCs,   Tbk.   1906, 
p.  lei. 
Agelalus  gubemator  callfomlcus — Blcolored 
redwing  blackbird. 
Food  tn  Calltomla.  Bnl.  34,  pp.  Se-Cft 

(198  stomacbe). 
Formal    rpport,    Bui.    13.    pp.    6,    lOv 
44-4t  (61  itomacbs). 
AgelaluE  phtentceuB — Redwing  blackbird. 
Bounty  lawa,  Ybk.  1896,  p.  67. 
Brief  account,  Bui.  12.  p.  21 ;  Bnl.  38, 
p.   67;    P.   Bui.   64.   pp.   19-21    (726 
atomacha)  :   F,   Bui.   64    (rev.),   pp. 
24-26  (1,083  BtomachB)  :  Tbk.  1897, 
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Agelalus  phtcnlceuB — Continued. 

pp.    34!>,    340-361,    363:   Ybk.    1900, 

pp.  422-423. 
Damage  done,    Bui.    12    (rer.),   p.    28; 

Bui.  15.  p.  17;  Bui.  38.  p.  67;  Bnt. 

Clrc.    20    Ip.    2]  :    Rcpt.    1886,    pp. 

242,   248-249  ;   Bept    1887,   pp.   428, 

426,  430.  431.  454.  465.  456;  Rept. 

1600.    p.    44  :    Ybk.    ISOT,    pp.    34B, 

346-351,  363 ;  Ybk.  1898,  p.  230. 
Feeding  on  boll  weerlla,  Bui.   22,   pp. 

10-11,  16 ;  Bui.  26,  pp.  8,  6.  12,  21  ; 

Bnl.  29.  pp.  6,  7,  18.  26,  30;  Bui.  38, 

p.    67 :    Clrc.    64,    pp.    3.    5 :    grain, 

Faana    7,   p.    74 ;    Kept.    1887.   pp. 

428,   426,  430.  431,   464.   466.   466; 

Rept.    1600.   p.   44;   Ybk.   1897,  pp. 

346,    349-3G1,    363;    Ybk.    1898,    p. 

230:   rice.   Bnl.   15.  p.   17;  Bui.   22, 

pp.  11,  18;  Bnl.  38.  p.  67;  Clrc.  6 

(p.   1] ;   Rept    ISSa,   pp.   234.   242, 

246-249 :  weed  seeds,  Bui.  29,  p,  8 ; 

Ybk,   1898.  p.  230. 
Food  at  Maraball  Ball.  Bnl.  17,  pp.  20. 

23,   24.    32.  35,   38,   40,    89,   TO,    71, 

37,  tt-»e,  111  (8  Btomacba). 
Food  In  Catltornla,  Bui.  34,  p.  66  (12 

stoma  chs). 
Food  of  neatUngi,  Tbk.  1900.  pp.  422- 

423. 
Formal    report,   Bui,    13,   pp.  8,  9,    11, 

■S-44   (1,083  stomBcbs). 
Otber  notes,   Bui.   15,   p.   29;  Bui.   22, 

pp.  II,  16. 
References   to  itudlea  of  food  hablta, 

Tbk.  1896,  p.  268. 
Request   for    lotormatton   on   economic 

relations,  Ent.  arc.  20  |p,  2]  ;  Clrc. 

6  Ip.  1]  ;  Rept.  1888,  p,  234. 
AgelaluB  tricolor — Trieolored  redwing  black- 
bird. 
Food  in  California,  Bnl.  34,  p.  69  (16 

stomncbB) . 
All  Bponea — Wood  duck. 

Brief    account,    Biil.    38,    p.    20;    Ybk. 

1001,  p.  455, 
Food  of  neslllngs,  Ybk.  1900.  p.  438. 
Vegetable  food,  Clrc.  81,  pp.  1.  2. 
Alauda  arTBuslB— Skylark. 

Admission  denied,  Rept.  1908,  p,  681. 
Brief  account,  Bui.  23,  p.  11. 
Economic  status,  introduction  danger- 
ous, etc.,  Tbk.  1898.  pp.  60.  106, 107, 

106. 
Injnrlous  in  New  Zealand,  Ybk.  1906, 

p.  261. 
Putting  grain,  Bnl.  1,  p.  341. 
Sale  In  market.  But.  23,  p.  11. 
Aluco  dammens — Old-world  bam  owl. 

Enemy  of  field  mice,  Bnl.  31,  pp.  46-47, 

48, 
Aluco  prallncola — American  barn  owl. 

Beneficial.  Tbk.  1806,  p.  600;  1866.  p. 

628 ;  Tbk.  1897,  p.  870. 
Brief  account.  Bui.  31.  pp.  48,  47,  48; 

Bal.    38,   p.   41 ;    Clrc.    61.    pp.    8, 
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AlUTO  prat Incoia— Continued. 

10-11  {200  pelJeta)  ;  YtAc,  1894.  pp. 
217.  ClB-tl4:  Ybk.  1900,  pp.  SOI. 
430. 
Feeding  on  beta,  Fanaa  7,  p.  42  :  black 
rat.  Bui,  33,  pp.  34-36;  Brewer'* 
blackbird,  Bui.  5,  p.  21 ;  Xbk.  1009. 
p.  217  :  brovD  ret.  Bui.  33,  pp.  34- 
36  :  chipmunk  (dead).  Fauna  7.  p.  42  ; 
Oeld  mice.  Bui.  31,  pp.  4a.  4T,  48; 
Tbk.  IBOS.  pp.  3T1.  373 :  Jackrabblt. 
Bui.  S.  p.  44 ;  poeket  gopber,  Bui.  S. 
pp.  20-^1 ;  ¥bk.  1909,  p.  217  ;  (dead) 
Fauna  7,  p.  42 ;  apermopblleH.  Bui. 
4,  p.   16. 


IlC-lIf  (39  stomacba)  ;  Kept.  1S8T, 
p.  417    (7  BtoniHCbB). 
Relation  to  orcbarda.  Ybk.  ISOO,  p.  301. 
Amaillla  sraraoDl,  see  A  ml  ill  Ig  graraonl. 
AnUllla      graTSonl  —  Oraraon's      bummlni: 
bird. 
Insect  food  and  [eeding  bablls.  Fauna 
14.  p.  4S. 
Amazona    oratrli  —  Double    yellow-headed 

Feeda  on  poda  ot  Pffheoo labium  dulce 
and  other  frnlta.  Fauna  14,  pp.  39- 
40. 

AnmodramuB  cnudacatua,  aee  Paaaerberbu- 
luH  caudncutUB. 

Ammodramaa  benalowl,   see  Paaserherbuliis 

AmmodramuB  marlttmas,  aee  PaBBerherbulua 

marllimuH. 
Ammodramiin   Deisanl,    see    Paaaerberbulua 

Ammadramoa       aavannarum       BUBtralle — 

GraBBhopper  aparrow. 
Fppdlng  on  weiHl  eeeda,  Tbk.  180B,  pp. 

222,  223,   226,  227,   228. 
Food    at   Marnball    Hall,    Bui.    17.    pp. 

13,  14.  2a.  30.  32,  35,  38,  40.  44,  49. 

70,    71,    72,    73.    BJ,    110    (10    Btoro- 

Pood    ot   adnlta    and   neatllnga,    Ybk. 

1900.  p.   419. 
Formal  rpporl,  Bui.  m.  pp.  21,  23,  24. 

2S,  34,  4n,  ai-«S,  91,  92   (170  Btom- 

Ammodramu!!    saTannanim    paaaerlnus,    see 

An  pell  9    cedrorum,    nee    Bombycllla    cedro- 

Ampetla   ^rrutuB.   nee  Bombrcllla  RarrnU. 
Anas  boschaa,  we  Ana*  plalyrhTnchoa. 
Anaa  DbBCura.  n^  Anaa  rubrlpea. 
Anaa   ptatyrbynchoa— Mallard. 

Brief  accounl.  Bnl.  ,18,  p.  17. 

Feeding  on  graiiBboppCTH,  Fanna  7,  p. 
IB. 

Pood  or  nealling*.  Ibk.  1900.  p.  43S. 

Vegetable  food.  Clrc.  81,  pp,  1,  2.  8. 
Anaa  rnbrlpea — Black  duck. 

T^eUble  food,  Clrc.  81,  pp.  1,  2.  8. 


Anhlnga  anblnga- — Water-turkey. 

IlamilesB,  Bui.  SH,  p.  15. 
Anihua  penaylvanlcus,  aee  Antbns  n 
AnibuB  rnbeacena— Pipit, 

Brief  account.  Bui,  38.  p.  84. 

Feeding  on  boll  weevil.  Bnl-  22.  pp. 
8-9.  16  :  Bui,  20.  pp.  9.  14,  21  ;  Bnl. 

29,  pp,  6,  22-23.  30  :  Bui.  38,  pp.  9, 
84  :  Clrc.  B7,  p,  4 ;  Clrc  64,  pp.  4, 
S :  Bepl.  1008.  p.  576, 

Antroatomua      carollnenala  —  Cback-wUI'a- 
widow. 
Brief  account.  Bnl.  38,  p.  60. 
Antroatamujj  Todfenia — Wblppaor«ill. 
Bclet  acconot,  Bui.  38,  p.  50. 
Food  at  Maraball  Ball.  Bui.  11,  p.  19. 
Aphelocoma  catirom lea— Call torula  Jay. 

Brief  account,    F.    Bui,    64    (t«T.),   pp. 

19-21   (141  itomacba). 
Feeding  on  acale  Inaeeta,  Ybk.  1B06,  p, 

194. 
Food  In  California.  Bul.  34,  pp.  8,  47, 

»0-Bfl    (32S  itomacha). 

Relation  to  rrult  En  Caliromla,  Bnl.  30, 

p.  J3 :  Rept.  1001,  p.  163 ;  Ybk  1904. 

pp.    2*6.    248-250. 

Aphelocoma   woodhousel— Woodhouae'a  Jay, 

Feeding  on  plSon  nuts.  Fauna  3,  pp. 

30.  04. 

Aquila  ehrysa)'tos — Goldpn  eagle. 

Brief  account,  Clrc.  61,  pp.  3,  13,  I4e 
Rept.  ISST,  p.  413:  Ybk.  1894,  pp. 
217,    til. 

Compiled  loformatlon.  But.  27,  pp. 
20-31. 

Squally  benefldal  and  Injurious,  Tbk. 
1895,  p.  690;  Ybk.  1696,  p.  628. 

Feedlne  on  Abert'a  squirrel  (Sciurut 
abertt).  Fauna  3.  p.  90;  Beecbey's 
apermophlle  (Citellut  beteheifi), 
Clrc,  76.  pp.  7,  8;  dusky  grouae 
(inobably).  Fauna  T,  p.  39;  Jack 
rabblta,  Bul.  8,  p.  44:  <L«|)ui  lex- 
laniii)  Fauna  25,  p.  154;  Ismba  of 
mountain  aheep  (probablyl.  Fauna 
30.  p.  60:  prairie  dogs  (watching 
for).  Fauna  3,  p,  90;  rabblta.  Ybk. 
1907.  p,  336;  apermopbilei,  Hal.  4. 
p.  16 ;  varying  hares,  Fauna  27.  p. 
359;  woodcbucks  (probably).  Fauna 
7,  r.  39:  (Marmota  mUHam  cono- 
dfmtt}  Fauna  27,  p.  369. 

Formal  report,  Bul.  3,  pp.  16.  9S-97 
IB  BlomacbB). 

Protected  In   some   StateB,  Ybk.   1890. 
p.    206. 
Arcblbulpo  fcrrugineua — Squirrel   hawk. 

Ilenpflclal.  Ybk.  1S06,  p.  S90 ;  Ybk. 
1806,  p.  628;  Ybk.  1807,  p.  670. 

Brief  account,  Bul.  3.  pp.  11,  01-03; 
Clrc,  61,  pp.  3.  *-tl  Ybk.  1894.  pp, 
217,  219,  *S0. 

Feeding  on  brown  rnl,  Bui.  33,  p.  34 ; 
rabblta,  Ybk.  lOOT.  p.  336 1  apermo- 
phlle*. Bul.  4,  pp.  IS.  16. 

Other  notes.  Bnl.  31.  p.  44, 
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iBKopns     lagopna — Old  -  world 

rough-leBsed  bawk. 
Feeding  on  Add  mice.  Bal.  31,  p.  44. 
Arcblbuteo  lasopua  sanetl-lobaiuito — Rongb- 

legged  hawk. 
BeneDdal,    Tbk.    189S.    p.    B90;    Tbk. 

1896.  p.  62a 
Brief  account.  Bui.  Bl,  p.  44  ;  CIrc.  61, 

pp.  3.  t-t;  Ybk.  1S94,  pp.  317,  Sl»- 

EtO)  Tbk.   IDOO.  p.  801. 
Keeding    on    brown    rat,    Bui.    33.    p. 

34 :  Held  mice.  Bat.  .11.  p.  44 ;  Ybk. 

1905,  p.  3T1 ;    (Mierotua  mantaHut) 

F,  Bui.  353.  p.  22 :  ground  iqulrrel 

{Citellut   pledM,  probably).   Fauna 

30,  p.  88 :  rabblta,  \"bk.  lOOT,  p.  336. 
Formil   report.  Bui.   3.   pp.   11.   BA-tl. 

92    (49    atomacha):    Rept.    1887.    p. 

413  (28  atomacba). 
Relation    to   orcbarda.    Tbk.    1090.   p. 

301. 
Arehllocbua   colubrls^Rabr-throated   bam- 
ming bird- 
Food  at  Marahatl   Hall,   But.   17,   pp. 

19,  39.  St. 
Food   of   adalts   and    nestlings,    Tbk. 

1900,   p.  427. 
Ardea  cnrulea,  nee  Florida  ocruln. 
Ardea    caadldlaalma,    »k    I^gnlta    candl- 

dlaelma. 
Ardea  berodlas — Orent  blue  heron. 

Brief    account.    Bal.    38,    p.    28;    Ybk. 

1908,  p.  im. 

Feeding  on  Beid  mice,  Bnl.  31,  p.  S2 : 
Ybk.  1009.  p.  217 :  pocket  gopben. 
Ybk.  1908,  p.  193;  Tbk.  1909,  p.  217. 

Food  at  Maraball  Hall,  Bui.  17.  pp. 
10.  S3. 

InJnrlouB  to  flab,  eiempted  (rom  pro- 
tection  In   Vermont,   Bui.   12    (rev.), 
p.  43. 
Ardea  vlreacena.  nee  Butorldea  Tlrwcena. 
Ardetta  eilllB,  see  Ixobrfcbua  eillia. 
Arenarla  Intcrpres — Turnatone. 

Feeding  on  bpptlea  and  other  Inarclii. 
Fauna  27,  p.  338;  crowberrlea,  Vbk. 
1003,  p.  377 ;  graashoppera,  CIrc.  711. 
p.  2. 


p.  87. 
Arqnateila  maritlma — Purple  Mndplper. 
Feeding  on-Nerels,  CIrc.  T9.  p.  S. 
Food    of    adulta    and    neatllngo,    Ybk. 

1900,   p.   432. 
Aato  acclpltrlnuB,  aee  Asia  flammen«. 
AbIo  Bammeua— Short ^a red  owl. 

BeneBclal,    Ybk.    ISOO,    p.    5B0 ;    Ybk. 

1890,  p.  628  :  Ybk.  1807.  p.  «70  : 
Brief  acconnt.  Bal.  31.  pp.  47,  48,  53 : 

CIrc.  01.  pp.  3,  m  Vbk.  1894,  pp. 

217,  »4-!!t. 
Feeding  on  cotloo  rat   (SliTmodoH  flia- 

pUut  teaianui),  Fauim  25,  p.   117: 

fleid  mice.  Bui.  31,  pp.  47,  48,  53; 

Ybk.  laOH,  pp.  871,  372 ;   (MIcrotK* 


Alio  flammeuB — Continued. 

drBiniBoiidir  Fauna  27.  p.  368  :  mice. 
Fauna  19.  p.  76 1  rabblta,  Ybk. 
1907.  p.  836;  sbrewa.  Fauna  10,  p. 

76. 
Food    at    Macahall    Hall,    Bui.    IT.   pp. 

84-56.   86. 
Formal  report.  Bui.  3.  pp.  11.  14,  14S~ 

I4t    (101    Btomachs) ;    Rept.    1387, 

418   (45  Btomacba)  :  Rept.  1688.  pp. 

400-408  (59  atomacba). 
AbIo  otna— Old-world -long-eared  owl. 

Brief    account,    feeding    on   field    mice, 

Bui.   31,   pp.  4T,   48. 
AbIo  wIlBonlanuB — American  long-eared  owl. 
Beneaciai.    Ybk.    1805,    p.    590;    Ybk. 

1806,  p.  028;  Ybk.  1807,  p.  6T0. 
Brief  account.  Bui.  31.  pp.  47,  48;  Bui. 

38.  pp.  41-^2;   Ctre.  61,   pp.  3.  lit 

Ybk.  1804,  pp.  217,  It4t  Ybk.  1000, 

Feeding  on  field  mice.  Bui.  31.  pp. 
4T,  48:  Tbk.  ino.->.  p.  371,  (UJcrolMa 
dmrnmondO  Fauna  27,  p.  367:  rab- 
bltB.  Ybk.  1007,  p.  336;  red-backea 
mice  {Eiotomtfi  datcioitl).  Fauna 
27,  p.  S6T. 

Formal    report,    Bui.    3,    pp.    11,    14, 
146-Ui,  165  (107  Btomacha)  ;  Rept 
1987,  pp.  417-418   (47  atomacba). 
Aatragaltnufi        paaltria        hesperophllni — 
Oreen-bBcked  goldfinch. 

Feeding    on    aeeds    of    wild    sanflower. 


Faun 


.    Hi. 


Food  In  Cnlirornia.  Bal.  34,  pp.  ;t-7S, 

85  (470   atomacba). 
tBtragailnuB  triatis — Goldflncb. 

Brief  account  Bui.  38,  p.  61. 
Damage  to  oatB,  Bui.  IB,  p.  11. 
Feeding  on  mulberrlea,  Rept.    1800,  p. 

285:  weed  aeeda.  Bui.  1.5.  pp.  30.  42; 

lltk.    1808.   pp.    232,   224,   225,    229, 

2.12, 
Food   at   Maraball   Hail,   Bui.   17.   pp. 

14-16,  26.  60,  Tl,  7i-«,  70,  «   (11 

Btomacha) . 
Pood  In  California,  Bnl.  .34,  pp.  lt-18, 

86  (84    Btomacha)  ;    [alao    In    East, 
p.  71]. 

Istur  atrlcaplllUB — Ooahawk. 

Brief  account  Ctrc.  61.  pp.  3.  17 1 
\-bk.  1804,  pp.  318,  (git  Tbk.  1000, 
p.  439. 

Feeding  on  bobwblte.  Bui.  21.  p.  22; 
ground  aquirrel  (probablr).  Fauna 
19,  p.  78;  poultry,  Bui.  21,  p.  22  j 
Fauna  5.  p.  04 :  ptarmigan.  Fauna 
27.  p.  Mi :  (.Ijagopwt  Inpapita) 
Fauna  27.  p.  340;  rabblta,  Ybk.  1907, 
p.  336  ;  ruffed  grouae.  Bui.  24,  p.  28  ; 
Fauna  27  p  364  aqalrrel  ((TcHiinM), 
Fauna  21.  p  76 ,  larying  hare. 
Fauna  2T,  p    161 

Formnl  report  Bui  3  pp  10,  41-46, 
ITS  (28  Btomacba)  ,  Rept  1867,  40S 
(6  atomacba). 
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Astar  ■tricspllloB — ContlDued. 

iDjurlooa.   Bui.   13;  pp.   30.   4S;   Bui. 

12    (rev,),   pp.   33,   68:   Ybk.   1885. 

p,    600:    Tbk.    isea,    p.    628:    Ybk. 

1897,  p.   8TD:   Ybk.   IDOS.   p.    192. 
Other  Dotea,  Fauna  5,  pp.   IS.  04. 
Aaturln*    plaglata — Mexican    goflbawk. 

Beneficial.   Clrc.   61.   p.   3:   Ybk.    1894. 

p.    217;    Ybk.    lilQG,    p.    690:    Ybk. 

1896,  p.  628. 
Brief  account.  Bui.  3,  pp.  11,  8S-8«, 
Aarndesniua  lewlal — Levla'a  irDOdpecker. 
Feeding  on  graasboppen.  Faaoa  T.  p. 

60, 
Food  In  California.   Bnl.   34,  pp.   28- 


Formal  report.  Bui.  87,  pp.  10,  4S-17 

(SO   stomacha). 
AarDdesniuB     torquatua.     Bee     Asrndeamua 


Bootopbui 


la — Black.ctealed  tll- 


FeodlDg   on    boll    weevil,    Bui.    22,    pp. 
0,    16;   Bui.   25.   pp.   9,    11.    15.   21: 
Bui.  20.  pp.  6,  22,  30;  Clrc.  04,  p.  5. 
BKDlopbuB  blcolor — Tufted  titmouse. 

Brief  account,  Bui.  38.  p.  80;  F.  Bui. 
64  (rev.),  p.  44  (a  mere  reference). 

Feeding  on  boll  weevil,  Biil.  20,  pp.  «, 
22,  28,  39:  Clrc.  64,  pp.  4.  5;  scale 
Inaeeta.  Ybk.  1000,  p.  197. 

Food  babita  at  Marshall  Hall,  But.  17, 
pp.  20.  ei.  101. 
BBoIophus  Inornatus— PIsId  tllmouae. 

F«edtng  on  noiloua  Inaecta.  Ybk.  1004, 
p.  203;  acBle  Insecta.  Ybk.  1006. 
p.  194. 

Food    In   Caliranila.    Bui.   30,   pp.    68- 
70    (76  BtomacbB). 
BnolopbuB  wollweberi — Bridled  titmonie. 

Feeding    on    scale    Insecta,    Ybk,    1900, 
p.  107. 
Baldpate,  aee  Marecn  nmerlcana. 
Bartramla  lougl Cauda— Upland  plorer. 

Brief  account,  Bnl.  38,  pp.  31-32. 

Economic  value,  Bui.  22,  pp.  15-16: 
Clrc.  79.  p.  9. 

Feeding  ou  billlniga,  Clrc.  70,  p.  6: 
boll  weevil.  BuL  29.  pp.  6,  7,  11, 
20,  29,  30  ;  Bui.  38,  p.  32  :  Clrc.  64. 
pp.  2,  5;  Clrc.  70.  p.  6;  click  beetles, 
clover  leaf  weevil,  clover  root  weevil, 
com -leaf  beetle,  cotton  worm,  cot- 
tan  cutworm,  cowpea  weevil,  Clrc. 
79,  p.  6:  crane  fllea,  Clrc.  79.  p.  4: 
craTflBheE,  cutwonns,  grapevine  co- 
laapU,  Clrc.  79.  p.  6 ;  grasaboppera. 
Clrc.  70,  p.  2;  Fauna  27,  p.  328: 
wire  worms,  Clrc.  79.  p.  B. 
Bee  martin,  aec  Tfranuua  tjrannus. 
Bengalee,  see  Uroloncba  acutlcanda. 


Bittern,  see  Botanrua  lentlglnoaaa. 

Leaat,  see  Ixobrycbua  eillla. 
Blackbird,  BIcolored  redwing,  see  Agelalus 
gubernator  callfomlcna. 
Boat- tailed.     ae«     Megaqolacalo* 

Brewer's,    see    Euphagua    cjano- 

cppbaluB. 
Crow,  see  Quisealpa  qulacnla. 


Yellow-beaded,      see      Xanthoce- 
phatus  xantbocepbatua. 
Blackjack,  see  Merila  coUariB. 
Blueblll.  Big,  see  Marila  marlla. 

Little,  see  Marlla  amni*. 
Bluebird,  sec  Slalla  alalis. 

Uounfaln,  see  Slalla  curmeoldea. 
Weatero,  see  Slalla  meilcana  ocel- 
deuuils. 
Bobolink,  see  Dollchonyi  oryilvoras. 
Bobwhlte,  aee  Coilaas  vlrglnUunB. 

Masked,   aee   CoUuoa   ridgwayl 
BombyclUa  cedromm — Cedar  bird. 

Brief  account,  Bui.  38,  p.  72 ;  ¥.  Bnl. 
54,  pp.  31-32  (152  Btomacba) ;  F.  Bui. 
54  (rev.),  pp.  38-30  (162  stomacba)  ; 
Ybk.  1900.  p.  304. 
Feeding  on  cberrles,  Bnl.  32,  p.  Bl ; 
Bui.  34,  p.  65;  Ybk.  1907,  p.  176; 
grape  (Vtllt  eaUfomlca),  Fauna  7, 
p.  113;  Insecta,  Fauna  27,  p.  4S9; 
mabaleb  cberr;  (Prunna  malutitb), 
Bui.  32.  p.  66;  mulberries.  Bui.  32, 
pp.  64,  65;  Fauna  7,  p.  113;  Kept 
1890,  p.  285;  scale  tnaecta.  Ybk, 
lOOS,  p.  107. 
Food  at  Marsball  Halt,  Bui.  17.  pp.  17. 
23.  24,  30,  43,  66,  69,  60,  62.  »  (5 
etomacba). 
Food  of  neatllnga,  Ytk.  1900,  pp.  417, 

436. 
Formal  report.   Bepl.   1802,   pp.   107- 

200   (125  stomachs). 
Fruglvorons  bablla   (otticr  tban  abovB 
noted).  But.  30,  p.  20 ;  Kept.  1890, 
p.  281. 
Reference   to   studies   of   food   haUta. 

Ybk.  ISOO,  p.   260. 
Relation    to    orchsrdB,    Ybk.    1000,    p. 
304. 
BombTdlla  garrula — Bobemlan  wax  wing. 
Feeding  on  berries  and  Insects.  FAuna 
19.  p.  80. 
Bonasa  nmbellus — Raffed  grouBe. 

Brief  account,  Ybk.  1009,  p.  104. 
Feeding  on  buds,  Ybk.  1907,  p.  172; 
of  balaam  poplar,  Fauna  27,  pp. 
340,  S42 :  of  LrpiirBjirta  and  Baltt, 
FHuna  27,  pp.  341,  342;  catkins  of 
willows.  Fauna  27.  p.  341;  foliage. 
But.  21,  p.  63;  of  Pepuliu  Botoam- 
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BonsBa  Dmbellai — Continued. 

f/cra  and  /'yrola.  Fauna  ST,  p.  842 : 
of  willow.  Fauna  27,  841 ;  sran 
aeedi.  Fanoa  ST.  p.  341 ;  beads  and 
BhootB  of  Equiietum,  Fauna  27.  pp. 
3-11,  341':  potniD  beetle,  B>il.  S£,  p. 
41;  row  hips,  Fauna  27.  p.  341: 
weed  BeedB.  Ybk.  1S9«,  p.  231. 

Formal    report.    Bui.    24,    pp.    17,    23, 
■■-■8    (308   BtonuchB). 
Boobr.  Blue-footed,  see  Bula  nebooxl. 
Botanrua  lentlglnoBua — Bittern. 

Brief  account,  Bui.  38,  p.  24;  Ybk. 
1908,  p.  193. 
.  FeedlDs  on  fleM  mice,  Bui.  31,  p.  S2 ; 
troga  and  large  beetles,  F^una  27,  p. 
311;  Injarlous  rodents,  Ybk.  1908, 
p.  193. 
Branta  conadenslB — Canaaa  goose. 

Brief  account,  Bui.  3S,  p.  23. 

Feeding   on   iMrrtes   of   Bmpetnin   Hi- 
arum.  Fauna  27.  p.  30e. 
Bubo  TlrglnlanuB— Great  horned  owl. 

Bountr  luwH.  Ybk.  ise9,  p.  281. 

Brief  account,  Bui.  31,  p.  49 :  Bui.  38. 
pp.  43-44;  Clrc.  61,  pp.  3,  13,  It-lS, 
18;  Ybk.  1894,  pp.  217,  227,  tl»t 
Tbk.  1900,  pp.  300-301.  430. 

Bqaall;  beaeadal  and  Injurious.  YU. 
18S0,  p.  BOO ;  Ybk.  1896.  p.  6!!8. 

FVedlDg  on  brown  tist  ( VciperlfUo 
fuictu),  Fsuna  2G,  p.  211;  brown 
rat,  Bui.  33,  p.  3G  ;  Held  mice,  Bui. 
81.  p.  49;  Faotia  B,  pp  m,  »B:  Ybk. 
190B,  p.  371 ;  Ybk.  1008.  p.  188 : 
(Microlvt  dnimmondi)  Kauna  27, 
pp.  372,  374 :  ground  squirrels. 
Fauna  19,  p.  76:  Jack  rabbits,  Bal. 
8,  p.  44 ;  (Lepui  trzlaam)  Fauna 
25,  p.  154 ;  lemming  mouse  (Phena- 
oomi/t  oropMlHS),  Fauna  S,  pp.  18, 
SO :  pocket  Kophers.  Bui.  S,  pp.  20- 
21;  (Cro(oBeo«i»»  cosloaopsi  Fauna 
25,  p.  133;  (Thomomv)  Fauna  6, 
pp.  19,  96;  poultry,  Bui.  2.  p.  122; 
Bui.  21.  p.  22 ;  rabbits,  Bui.  2.  p  122  : 
Fauna  19.  p.  IS;  Ybk.  1900,  pp. 
300-301  :  Ybk.  1907,  p.  330 ;  Ybk. 
1908.  p,  186 :  (Z^pus  arimna  minor) 
Fauna  25,  p.  159;  red  squirrels. 
Fauna  19,  p.  76;  (Sdurvs  hiulsonf- 
oiM)  Fauna  27,  p.  3T2 ;  ruffed 
grouse.  But.  24,  p.  28 ;  scorpion, 
Fauna  T.  p.  43;  shrews  IBorii  per- 
soHOlM),  Fauna  27.  p.  3T2 ;  skunks. 
Bnl.  2.  p.  122:  {SpOogale  leuon- 
porta)  Fauna  25,  p.  lOH :  spermo- 
pbUes,  Bui.  4,  pp.  16-17:  TsrTlng 
bares  (Lepiu  amcrtcmiuj).  Fauna 
27,  pp.  3T3.  874;  waler  beetles 
invtUcut  Oauricut).  Fauna  27.  p. 
873:  white-footed  mice.  Fauns  S, 
pp.  19,  96;  iPeromtncua  orcflows) 
F«una  27.  p.  372;  wood  rats   iffto- 

HslonipM)  Faonn  25,  p.  112. 


Bubo  Tii^lnlanuB — Continued.' 

Food   at   Marshall   Hall.   Bnl.   IT,  pp. 

10,  iC,  M,  M,  110. 
Food  of  nestlings.  Ybk.   1000,  pp.  430- 

431. 
Formal  report.  Bui.  3.  pp.  15.  1I4-1S1 
(127    BtomHcbs) ;     Rept.     1887,    pp. 
402,  411  (30  stomachs). 
InJurlouB,  BuL  12,  pp.  30,  36,  49;  Bui. 
12   {rer.),  pp.  32.   33,  43,  68;  Ybk. 
1907,  p.   167. 
Other  notes.  Fauna  6,  p.  18. 
Relation   to  orchaMs,   Ybk.    lOOO,   pp. 
809-301. 
ButBebead,  see  Cbarltonetta   nlbeola. 
Bunting,  Indigo,  fee  Paaserlna  cyanea. 
Painted,  see  Paaserlna  clrls. 
Buow.  see  Plectrophenai  niTalla. 
Yellow,  see  Emberlza  citrloella. 
Bush  tit,  see  Psaltrlparus  mlntmua. 
Butcher  bird,  BIr,  see  Lanlus  borealls. 

European    great,    see    Lanlus 

eicubltor. 
Little,    see    Lanlus    ludoTlcl- 


Buteo  alblcandatuB  sennetti  —  Sennetfs 
wbltetalled  hawk. 

Benefleial,  Clrr.  61,  p.  3;  Ybk.  1894. 
p.  217:  Ybk.  1806,  p.  B90 :  Ybk. 
1896,  p.  628. 

Brief  account,  Bui.  3.  pp.  II.  72. 

Feeding  on  rabbits.  Ybk.  1007.  p.  330. 
Buteo  borealls— Red. tailed  hawk. 

Beneflclnl.  Ybk.  1S9S.  p.  590;  Ybk. 
1806.   p.   628. 

Brief  arcount,  Bui.  31.  p.  43 :  Bui.  38, 
p.  38;  Circ.  SI,  pp  3,  S-T;  Rept. 
1888,  p.  4B0;  Ybk.  1894,  pp.  217, 
(EO^ISll  Ybk,  1900,  p.  429. 

Feeding  on  brown  rat.  Bui.  83.  p.  34 ; 
chipmunks  (raiiifas  cinerttcoUii  and 
T.  laleralt*),  Fnuns  3.  p.  90 ;  doTe 
(attempt  to  pick  up  wounded  one). 
Fauna  T.  p.  3T ;  flpld  mice.  Bui.  31. 
p.  43  ;  Ybk,  100.^,  p.  3T1  :  Ybk.  1908. 
p.  187:  (tUcrolut  montoatit)  R 
Bui.  352,  p.  22 ;  grasshoppers,  Bui. 
3,  p.  70:  Fauna  7,  p.  37;  ground 
squirrel,  Fauna  19.  p.  73 ;  homed 
larks.  Bui.  23,  p.  IS;  jack  rabUts, 
Bui.  8.  p.  44 :  Jerusalem  cricket 
(Blenopelmatui) ,  lizards  (Cneml- 
dopfiortu  tiffrtt  and  BauromalMt 
aler}.  Fauna  7,  p.  3T ;  (Iguanas) 
Fauna  14,  p.  37 :  pocket  gophers, 
Bui.  6,  p.  20;  (Thomomy)  tanna 
T.  p.  3T:  potato  beetle.  But.  32, 
p.  4T;  rabbtta.  Ybk.  ISOT,  p.  836; 
(Lepui  irraiwoni)  Fauna  14,  pp.  IT, 
37:  spenuopblles.  Bui.  4.  pp.  10,  16, 
17;  (SpemiopMliu  tertticaadta) 
Faana  T,  p.  3T ;  IBpermopliUiu  toien- 
touH)     Fauna    9,    p.    94 ;    squirrel 
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Butm>  boi-«alia — CoDllnanl. 

(Sclumt   aberlf).   Fauns   3,   p. 

TarjlDg  barts    (apparentl;),   Fauna 

21,  p.  356. 
Food  at  Marahall  Hall,  Bal.  IT,  pp.  19, 

14. 
Food  of  nestllDin,  Tbti.  1000,  p.  439. 
Formal  report.  Biil.  3.  pp.  II,  12,  4S- 

SS,  87   <r>e2  BtomnchB)  ;  R^pt.   18ST, 

pp.  403-410  <.^I1  atnmiioha). 
Biiteo  bracbyuruB — Sbort-talled  bawk. 

Beneflclal,  CIrc  61.   p.   3;  Ybk.  1804, 

p.    217:  I'bk.   l8oa,   p.  500;   Ybk. 

1806.  p.  028. 
Brier  account.  Bui.  3,  pp.  11,  81-84. 
Buteo    buteo — Common    old-world    buuard 

hawk. 
FcMlInK  on  Held  micp,  But.  31.  p.  44. 
Buteo  latlsalmus.  sep  Buteo  platypterna. 
Buteo  IlneatuB — Bed-Bhouldered  bawk. 

Beneficial,   Bui.   12.  p.   30;   Ybk.   180.% 

p.    SOO;    Ybk.    1896,    p.    628;    Ybk. 

1897,  p.  670. 
Brief  account,  Bal.  12.  p.  30 ;  Bal.  12 

{rev.),  p.  33;  Bui.  31.  p.  43;  Bui. 

38.   p.  89;   Circ.   61.   pp.   8,   6,   3-8; 

Ybk.   1804,   pp.  217,   220,   III;  Ybk. 

1900.  p.  42B. 
Feeding  on  brown  rat,  Bui.  33.  p.  34 ; 

fleld  mice,  Bui.  31,  p.  43;  Ybk.  1903, 

p.  371;  froKs  (watcblng  for),  Fauna 

7,  p.  38 ;  borned  larka,  Bui.  23,  p. 

12;    rabblla,    Ybk.    1Q07,    p.    330; 

rulTed  grouee,  Bui.  24,  p.  28. 
Food  at   Marshall   Hall,   Bui.   IT,  pp. 

1ft.  64,  SS. 
Formal    report,    Bui.    3.    pp.    11,    IS. 

SS-70   (2'20  stomaebs)  ;  Kept   1887, 

pp.  410-412    {102  Btomacba). 
Buteo  platrpterus — Broad- winged  bawk. 

Beneficial,    Ybk.    1885.    p.    500;    Ybk. 

laOB,  p.  fl2S. 
Brief  account,  Bui.  31,  p.  43;  Bui.  38. 

p.  30;  CIrc.  61,  pp.  3,  B)  Ybk.  1894, 

pp.  217,  BIS-BBS. 
Feeding  on  brown  rat.  Bol.  33,  p.  34  ; 

field  mice,  Bui.  31,  p.  43 ;  Ybk.  lOU."., 

p.  371. 
Food  at  Marsbalt   Bal),   Bui.   17,   pp. 

IS,  32,  Se,  101. 
Food  of  nextllngs.  Ybk.  1900.  p.  429. 
Formal  report,  Bui.  3,  pp.  11,  13,  ;»- 

81    (05  stomacbB)  ;   Rept.   18S7.   pp. 

412-413   (22  BtomachB). 
Buteo  BwalnBODl— Swain  BOH  ■«  hawk. 

Beneficial.   Bui.   12.   p.  30;  Ybk.   189.''. 
Ybk.    1806,    p.    628:    Ybk. 


Brief  a 


1.  «70. 


;  Bui.  ■ 


Buteo  awBlnaoul — Continued. 

189S,    p.    422:    Ybk.    1901.    p.    ISO; 
(Camnata    petlueUa)     Fauna    T,     p. 
38;    rtbblli,    Tbk.    1S07.    p.    336; 
■permopbllee,  Bui.  4.  pp.  16,  16,  17. 
Formal  report,  Bui.  3,  pp.   11,  12.  13, 
7B-79    (18   BtomachB)  ;    Bept.    1887, 
p.  412  (4  BtomachB). 
Butorldea  ilrescens — Green  beron. 
Brief  account,  Bui.  38.  p.  26. 
Food   at  Marshall   Hall,   Bui.   IT,   pp. 

19,  23,  24,  &S,  81. 
Food  of  npBtltngB.  Ybk.    1000,   p.   43B. 
Injurloui  to  flab,  exempt  from  protec- 
tion  In  AlBbamB   and   Ppnasjlraina, 
Bui.  12,  p.  38;  Bui.  12  (rev.),  p.  48. 
Buiinrd.  Black,  see  Catbarlata  urubu. 

Turkey,  see  CathorteB  aura  aepten- 
IrlonnllB. 
Buiiard   hawk.   Common,   see  Buteo  buteo. 
Rough  -  legged,    see    Arcbl- 
buteo  lasopus  lagopus. 

C. 


Formal  report.  Bnl.  15,  pp.  45,  ■4-SS 
(113  BtomachB). 
Calcarlua   omatus — Chestnut. collared   Iouk- 

Feedlng  on  weed  seeds,  Tbk.  1898.  p. 

226. 
Pulling  wbeat.  Bui.  23,  p.  16. 
Calcarlus  pictue — Smith's  longepur. 

Feeding  on  weed  seeds,  Ybk.  1808,  p. 


Feeding  on  brown  rat,  Bui.  33,  p.  34 : 
field  mice.  Bui.  31,  p.  43;  (Microtia 
mDn(aniM)  F,  Bui.  352,  p.  22 ; 
grasshoppers,  Fauna  6,  p.  95 ;  Tbk. 


Campepbllus  principalis — iTory-bllled  wood- 
Brief  account,  Bui.  37,  pp.  62-68. 
Useful,  Bui.  3a  p.  46. 

Canachltea    canadenBls — Spruce    gronse. 

E^eedlng  oo  bearberrleB  (Arctoataphv- 
lo*  vta-urH).  Fauna  27.  p.  338: 
blueberries.  Fauna  21,  p.  73:  (Vac- 
dntum  nlloinoiviK) .  fern  {Ciypto- 
gramma  ti<ro»HcluHdci).  Fauna  2T, 
p.  33S;  heads  of  Equleetum,  Fauna 
21,  p.  76 :  hIghbuBh  eranberrlea 
(Flburnum),  Fauna  21.  p.  75 ; 
Fauna  30,  p.  86 ;  mountain  cranber- 
ries {VUli-tdira  vitlt-Uaai.  Fauna 
24,  p.  65:  Fauna  27.  p.  338;  pine 
needles  (Pfnus  dlcaricnta),  snails 
<L|i>nn<n>  paluttrU),  Fauna  27,  p. 
.138;  spruce  needleH,  Fauna  21,  p. 
76;  Fauna  24,  p.  65;  (Piottt  cana- 
dentil)  Fauna  27,  p.  S3S. 
Formal  report,  Bui.  24,  pp.  t8-4*.  42 
(8  BtomachB). 

Canachltea   trankllnl — Franklin's  grouse. 
Brief  account.  Bui.  24.  p.  40. 

CanvasbBck,  Beo  Marlla  Tallslnerla. 
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CapercsUlIe,  see  TetTao  UTOgallua. 
Caracara,  ttt  Polrborua  cberlway. 
CsraDcbo,  see  Paljborua  tbaros. 
CardlDallH  cirdlntills — Cardinal. 

Brief  acconnt  Bal.  88,  p.  67 ;  F.  Bui. 

40e.  pp.  9.  12. 
Feeding  on  ball  veerll,  Bui.  2S.  pp.  9, 
12,    20-21:   Bui.    29,    pp.   6,    19,    2fl, 
.     30 :  Ore,  64,  p.  5 :  fruit  Reeda,  Bui. 
IS,    pp.   74,    88  :    polBlo   beetle.   Bui. 
£2,   p.   47;  scale  lusecCa,   Ybk.   IBOS, 
p.  192 :  weed  seeds.  But.  15,  pp.  38- 
89 ;  Ybk.  1898,  p.  2^(0. 
Food  at  Maraball   Hall,  BdI,   17.   pp. 
IS.  21,  24,  25,  30,  31,  32,  34,  SS,  38. 
G9,   60,   ei,   62,   70,   71.    IT.  98    <10 
Blomacbs). 
Formal   report,  Bui.  32,  pp.  5-17,  28, 
90,  91   <498  Btomacha). 
Carpodacaa      meslcanus     (Ton  tails — House 

Brief  account,  F,  Bal.  S4    (rev.),  pp. 
33-34    (087   atomacba)  ;   Ybk.    1900, 


Damaging    fnilt,    Rept.    1900,    p.   47 : 

Rept.  1901,  p.  153;  peacbea,  Fanna 

7.  pp.  80.  ei. 
Feeding  on  cherrlea.   Bnl.   34,   p.  66 ; 

weed  BeedB,  Bui.  34.  p.  85. 
Food   in   California.   Bal.   30,   pp.   12, 

l*-tS,  86  (1,206  atomaclia). 
lojurlona,    Bal.   34.  p.   8 ;   Rept.    1900. 

p.    47;    Rept.    1901.    p.    153;    Ybk, 

1808,    p.    lOT. 
Relation   to  fnilt   In   California,   Ybk. 

1904.  pp.  245,  246-248. 
Relation   to  orchards,  Ybk.   1900,   pp. 

Cai'padacua  purpnreua — Purple  llnch. 

Brief   account,   Bui.   38,   p.   61;   Ybk. 

1900,  p.  302. 
Feeding  on  bnda,  Ybk.   1907,   p.   173; 
cIlmblQR  false  biickwbeal,  Bui.  IS,  p. 
42 ;  mulberrtea,  Rept.  1890,  p.  285  ; 
ragweed,  Bui.  15,  p.  42. 
Food  at  Manball   Hall,   Bui.   17,  pp. 

20,  62,   76-77,  97. 
Relation   to   orchards,    Tbk.    1900,   p. 
302 :  Ybk.  1B07,  p.  173. 
CHtarlna,  see  Psltlncula  loaularls. 
Catbird,  see  Dumelelta  carollaensiB. 
Catbarlsta  atrata,  aee  Cathariata  unibo. 
Catharlsta  urubu — Black  buzzard. 
Brief  account,  Bui.  38,  p.  36. 
Feeding  on   carrion,   Bui.   2,   p.   110: 

Rept.  1888,  p.  624. 
Protected  on   account  of   usefnt   feed- 


.   12 
,   p.   32. 

Catbsrtes  aura  septentrlonalla — Turke; 
buiiard. 
Brief  account,  Bnl.  33,  p.  36. 
Feeding  on  carrion,  Bnl.  2,  p.  110; 
Cire.  76,  pp.  9-10 ;  Fauna  7,  pp.  33, 
34;  Fauna  25,  p.  201;  Rept  1888, 
p.  624. 


Catbartea  aora  septentrional  Is — Continued. 
Pood  at   Maraball   Hall,   Bui.   17,   pp. 

19.  »-t4,  80. 
Food  of  roung  In  captivity.  Ybk.  1900, 

p.  431. 
Protected  on   account  of  useful   feed- 
ing hablta,  Bui.  12.  p.  29;  Bui,   12 
(rev.),  p.  32. 
Catherpea   meilcanus   ponctnlatos— Dotted 

Brief  account,  Bui.  30,  pp.  05-66. 
Cedar  bird,  see  Bombycilla  cediorum. 
Centrocercus  urophaalanua — Baue  hen. 


CenturuB    aurlfrons — Oalden-f routed    wood- 
Brief  account,  Bui.  37,  pp.  63.  64. 
Damage  to  poles,  Bui.  89,  p.  10. 
Centorua       carollnua — Red-beilled      wood- 
Brief  account,  Bui.  38,  p.  48. 
Damage  to  bulldlnga,  Bui.  39,  p.  13; 

poles.  But.  39,  p.  11. 

Fornial  report,  Bui.  7,  pp.  8,  10,   11. 

23,  ii-il    (22   Btomacba)  ;  Bui.   37, 

pp.  10.  43.  47-52   1271  Btomacba). 

Reference   to   vegetarian    tastes,    Bui. 

84,  p.  23. 
Relallon    to   orchards,    Ybk.    1900,   |^ 
29S. 
Centurus  uropjglnlls — alia  woodpecker. 
Brief  account.  Bui.  37.  pp.  63,  64. 
Damage  to  poles.  Bui.  39,  pp.  10,  11. 
CeophlteuB   plleatus,   see   Pblceotomus  plle- 

Certhla       tamltiarls       amerlcana— Brows 
Brief  notes,  Bui.  38,  p.  88 ;  Ybk.  1908, 


Feeding  o 


scale  insects,  Ybk.  1906,  p 


Food  at  Marahftll   Hall,   Bnl.   17,   pp. 

33,  34,  3.-<,   107. 
Relation    to   orchards,    Ybk.    lOOO,    pp. 
206-2IJT. 
t'crthia   famlllarla  famlllarla — Tree  creeper. 
Feeding  on  scale  Insects,  Ybk.  1906,  p. 
191, 
Certbia   famillarls  occldentalls — California 

Feeding  on  codling  moth,  Bui.  34,  pp. 

17,  70. 
Food   In  California,  Bui.  30,  p.  66   (7 


Ceryle  alcyon — Belted  klngHsber, 

Brief    account.    Bui.    38,    p.    46;    Ybk. 

1900,  p.  428. 
Feeding   on   eelpout    (Lola   moculoia). 

Fautia  27,  p.  378. 
Fbod   at    Maraball    Hall,    Bui.    17,    pp. 

10,  t>,  87-88   (6  stomachs). 
Food  of  ncattlngB.  Ybk.  lOOO,  pp.  411, 


42a 
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Ceryle  alcyon— Continued. 

InJuiioDB  to  Huh,  eiempt  from  protec- 
tion In  certain  atites,  Bui.  13,  pp. 
36,  37  :  Bui.  12  (rev.),  p.  43. 
Cbsmepclla    psBsfrlna    ferrestrla — Oroaod 

Feedlnf;  on   weed   weds,  Tbk.   1S98,   p. 

CbBtora  pclaKl«i--ChlmDe;  HWirt 

Peedlnr  on  moMjutloe^  Bnl,  3B,  p.  d : 

Food   at   Maraball  Hall,    Bui.    IT,    pp. 

24,  ZB.  S6.  39,  40,  91. 
tuHCllToroUB.  Bui.  38.  p.  9. 
Chaffluch.  H<'  Prlagllla  oeletM. 
CbauiH'a  raatlata — Wrevtlt. 

Feedlntc   on   Bcale   lnBe<:ta,   Ybk.   1906, 

pp.   194.  19S. 
Food    In   Catirornle,    Bui.    30,   pp.    Tl- 
74    (lOS  itotDBchB). 
CharadrluB  domlnlcua — Qolden  plover. 

FeedlnK  on  crawberries  {Umpelrvm 
nl^mm).  Fauna  21.  pp.  332,  333; 
Sbk.  1903,  p.  3TT ;  EraoBhoppera, 
Clrc.  79,  p,  2. 
Feeds  on  caterpillars  and  cutworma, 
pratected  tn  Hawaii,  Bui.  12  (rev,), 
p.  87. 
Chart  tone)  ta  nlbrala — Bnlflehead. 

Vegetable  food,  CIrc.  81,  p.  I. 

Chat,  Tellow-breaatcd,  ace  Icterla  vlrena. 

Chaulelasmna  atreperus^ — Qadwell. 

Brief  account.  Bo).  38.  p.  18. 

Vesetable  food,  Clft.  81,  p.  1. 

Cbelldon  erjtbrogaater,  see  lllrundo  errtb- 

Cbelldon  urbli;a,  art  Cbelldonnrla  urblca. 
Chelldonaria  urblcs — Old-world  martin. 
Value  SB  lasect  deatrojer,  Bui,  1,  pp. 
330,  332,  333,  336,  346;  Kept.  1880. 
p.  244. 
Chen  bjperborena — Snow  (oow. 

Feeding  on  clob-rush.  Fauna  7,  p.  18 : 
rowberrlea       {Empelmm      niffram). 


Fauc 


.  27,  1 


CUckadee.  Black  -  capped,     see    Tentheatea 

atrlcaplUuB. 
Carolina .    aee    Pentbeatea    caro- 

Uni^nslB. 
CheBtnut-backed,  see   Penthcitea 

rufeacena. 
Mountain,    aee    Pentbeetes  gam- 

Chlorla  cblorla — Greenfinch. 

BcoDoiDlc  atatiiB.  Introduetlon  danger- 

ODH,  etc..  Tbk.  189S,  pp.  90,  106,  lOT, 
'    109. 
Fpedlng  on  caterpillars  and  com,  Bul- 

1,  p.  343. 
Chondeales  grammncns — I.,Brk  aparrow- 
Brief  account,  Bui-  38,  p.  S3. 
Feeding  on  boll  weeyil,  Bu!.  2B,  pp.  0. 

12.  IH,   21;   Bui.   29,  pp.   6,   19.  30: 

Clrc.    84,    p.    B;    weed    acede,    Ybk. 

189S,  pp.  226,  227.  2S8,  SS». 


Formal  report  Bui,  15.  pp.  24,  2T,  38, 
4S,  «S-«S,  91.  92  <16T  atomachfl). 

ChoFdellea    acuttpennls    teiensla  —  Toias 
Dlghthawk. 

Feeding  on  £pA|icInt  Aioaa,  Faana  T. 
p.  03. 
Chordellee  Tlrglnlaoua— Nlghtbawk. 

Brief  account,  F.  Bui.  S4  (rer.),  pp, 
13-14  (about  100  Btomacha). 

Feeding  on  boll  weotII,  Bui.  26,  pp.  8. 
9,  13,  20,  21;  Bill.  29.  pp.  8,  21. 
25,  80 :  Bui.  38.  pp.  0,  51 ;  Clrc.  67, 
pp.  1,  4  ;  Clrc.  64.  p.  5 ;  RepL  1006, 
p.  404:  nowiultoes,  Bui,  38.  p.  9; 
RepL  IflOS,  p.  677;  potato  beetle, 
Bui.  32,  p.  47. 

Food  at  Marshall  nail,  Bui,  17,  pp.  19, 
33,  91. 

TJseliil.  Tbk.   1B04,  p.  B14. 
C b DCk-wI  11 'B- widow,    see    Antroatomua   carn- 

llnensls. 
Clconla  ctconla— White  stork. 

Feeding  on  fleld  mice,  Bal.  81,  p.  C3. 
Clconla  mntniarl.  see  Euienura  magnarl. 
Circus   hudsouluB— Marsh   hawk. 

BeneOclal,  Ybk.  1R96,  p.  690:  Ylik. 
1896,  p.  628;  Ybk.  1897.  p.  370, 

Brief  account,  Bui.  31.  p.  43 ;  Bu!.  .IS. 
p.  37;  Clrc.  81,  pp.  3,  «|  Ybk.  1894, 
pp.  217,  tiOi  Tbk.  1900,  pp.  301. 
429, 

Feeding  on  brown  rat  (probably),  Biil. 
33,  p.  34;  chipmunk  {Tamiai  mln- 
Imut  p(c(Ht),  Fauna  B.  p.  94;  cot- 
ton rat  (SlomoJon  fthiplifiu  Irxi- 
attva).  Fauna  25,  pp.  116,  117:  tlald 
mice.  Bui.  4.  p.  10;  Bui.  31,  p.  43; 
Fauna  7.  p.  35 :  YWi.  1000.  p.  371 ; 
horned  larks,  Bui.  23,  p.  12;  Jack- 
rabWtB,  Bui.  8,  p.  44  :  pocket  goph- 
ers, Bui.  5.  p.  20;  rabbits,  Bui.  4. 
p,  15;  Ybk.  1907.  p.  336 ;  sper- 
mopblles,  Bui.  4.  pp,  16,  16,  17; 
(BpermaphUiu  toarasetnU),  ahrew 
(_Neotorez),   Fauna  0,  p.  94;   squlr- 

Food  at  Mnrsball  Hall,  Bui.  17,  pp.  54. 

tS,  SS. 
Food   of  nestllUEB.  Ybk.   1000,  P-   429. 
Formal    report,    Bal,    S,    pp.    11,    13, 

MM,    i:t4    (124    stomacba)  ;    Kept. 


,    PP- 


(46 


Ctalolborus  paluBtrls,  aee  Telmatodrtes  pa- 

luHtrta. 
Clangnla  clangnla  amerlcana — Qolden-eje. 

VegeUble  food,  Clrc.  81,  p.  1. 
CoccothraDBtea     Tespertina,     see     Hesper- 

Iphona  veapertlna. 
Coccyina  amerlcanus — Yellow-billed  cuckoo. 
Beneflclai.    YUk.    1897,    p.    6T0 ;    Ybk. 
1904,  p.  514. 
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CoccycuB  KmerlcanuB^CalitlfiDed. 

Brief  acconut,  Bui.  1.  p.  123 ;  Bui.  38, 
p.  46;  F,  BoL  M,  pp.  5-e  (21 
BtomschB)  ;  F.  BhI.  M  (rev.),  pp. 
7-8  <J0»  BtomschB)  :  -nt.  1800,  p. 
297. 

Feeding  on  caterpillars,  Bept.  1S89,  p. 
369;  Kept.  1S9S,  pp.  36-40:  cattDD 
warm,  Bui.  25,  pp.  10-20 :  mulber- 
rlsB.  Kept.  18B0,  p.  280;  potata 
beetle,  But.  32,  p.  4T ;  Repl.  1S8», 
p.  Sas :  rose  beetle,  Bui.  32,  p.  20 ; 
tuBBOck  moth.  Bui.  I,  pp.  108-lOS, 
'202,  324;  Bept.  1889,  p.  244;  web- 
warms,  Bui,   1.  p.  123. 

Food  at  Mnrahall  Hall,  Bui.  IT,  pp. 
24,  20,  80,  87. 

Formal  report,  Bui.  0,  pp.  7-14  (IDS 
Btamachs). 

Bafereoce  to  Btudies  of  food  baUta, 
Ybk.  1880,'  p.  28e. 

RelalloD  to  orchards,  Ybk.  1000,  p.  297. 
CoccrcuB       erythropthalmoa  —  Blactbllled 

Beneficial,  Bat.   38.  p.  40;  Tbk.   1897. 

p.  670. 
Brief  account,  F.  BdI.  S4,  pp.  S-e  (16 

Btomacbs)  :   F.   Bui.   54    (rer.),   pp. 

7-8   (46  BtonwcbB)  ;  Tbk.   1900.  pp. 

297.   428. 
Feeding  on  caterpltlare,  Rept.  1898,  pp. 

39-tO;    tuBsock    nratb,   Bui.    1,   pp. 

108,  100;  Rept.  1886,.  p.  244. 
Food  at  Marahall  Hall,  Bui.  17,  pp.  24, 

87, 
E-ood  of  nestUngB,  Ybk.  1000,  p.  428. 
Formal   report   But.   0,   pp.   7-14    (46 

stomacbB). 
Reference   to   atudles   of   food   bablta. 

Ybk,   1809,  p.  268. 
Relation    to    orchards,    Ybk.    1900,    p. 

207. 
Colaptes  auwtUB — Flleker. 

Beneficial,    Ybk.    IB97,    p.   670;   Ybk. 

1904.  p.  614. 
Brief  account,  Bnl.  12,  p.  IB;  Bui.  12 

(rer.).  p.   25:  Bui.   34,  p.   2G  ;  Bnl. 

88,  pp.  48-40 ;  F,  Bnl.  S4.  pp,   1-8, 

10;    F.    Bnl.    64    (re*.),    pp.    10-11, 

13  :  Ybk.   1000,  p.  294, 
Damage  to  buildings.  Bal,  39,  pp.  13- 

14 :    poles,    Bui.    39,    p.    11 ;    posts. 

Bnl.  39.  p.   18. 
DIstrlbDtlng  poison  Rhus  seeds,  Rcpt. 

ISBO,  p.  283. 
Feeding  on  ants.  Fauna  27.  p.  388. 
Food  at  Manihall  Hall.  Bal.  17,  pp.  10, 

34.  38,  62.  BO-Bl. 
Food  of  nestlings,  Ybk.  1900.  p.  427. 
Formal  report,  Bui,  7.  pp,  8.  0,  10.  II. 

16-tO,  2S,  38  (230  stomBcba)  :  Bui. 

37.    pp.    10.    12,    H-»8.   69,    60,    61 


(684 
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orcbardB,    Ybk.    1000. 


Colaptes  cBfer  collarla — Red-Bbatted  flicker. 
Brief  account,  F.  Bui.  04,  pp.  T-8;  F. 

Bui.  H  (rer,),  pp.  10-11. 
Damage    to    bulldlngB,    Bui.    80.    pp. 

13-14 :   Fauna  7,  p.  61 ;  poles,  Bui. 

30.  p.  11;  poBtB,  Bnl.  39,  pp.  13-14. 
Feeding  on  Juniper  berries  (probably). 

Fauna  16.  p.  116. 
Food  in  California,  Bui.  34.  pp,  20-28 

(lis  Btomachal. 
Formal  report.  Baf.  37.  pp.  10,  tO-CI 

(183  stonmcbB). 
Colaptes  cbryBoldes — Glided  Hlcker. 

Brief  account,  Bui.  37,  pp.  63,  64. 
Col  in  us  rldgwarl—Masked  bobwhlte. 

Brief  account.  Bui.  21.  pp.  46-47, 
CollnaB  virglnlanuB — Bobwhlte. 

Brief  account,   Bui.   38,   pp,   9.   34;   F. 

Bui.  04    (rev.),  pp.  0-6;  Ybk.    1000, 

p.  432;  Ybk.  1B08,  p.  202. 
E^nomlc   value.    Bui,    38,  p.   0 ;   Rept. 

1904,    p.    204;    Tbk.    1002,    p.    206; 

Ybk.  1907,  pp,  172,  694. 
Feeding   on    boll    necTll.    Bnl.    22,    pp. 

11-12,   16;   Bui.   2B,   pp.    8.    13,   21; 

Bui.  29.  pp.  6.  21,   30;  Clrc.  64,  p. 

0;    garden    peeta.    Clrc.    81.    p.    8l 

grain.    Rept     1808.    p.    39;    poison 

Rhus  seeds.  Rept   1890,  p.  283;  po- 

Uto  beetle.  Bal.   32,   p.   4T ;   aeeds, 
12,    13;    weed   aeeds. 


Bui. 


r  Ybk. 


.   222. 


231-232. 

Food  at  Msrshall  Hall,  Bui.  IT,  pp,  13, 
22,   26.   26.   28.    32.   38,   40,   60,   02, 
eO-TO,  71,   78,  88-80,  110,   111    (13 
stomachs). 
Food  of  nestllDgs,  Ybk.  1900,  p.  432. 
Formal  report.  Bui.  21.  pp.  9-16  (918 
BtomachH)  ;  Ybk.  1903.  pp.   193-204 
(601  stomachBI. 
Natural  and  valuable  cultivated  foods, 
Tbk.  1009,  p.  104. 
Columba  faaclata — Band-tailed  pigeon. 

Feeding  on  icornR  and  berries  of  J.r- 
butua  nifBs(e«((,  Fauna  T.  p.  31. 
Colnmba   flavlrostris   madrenais — Trea  Ua- 
rlBB  pigeon. 
Feeding  on  flgs  and  goavaa.  Fauna  14, 
p,  36. 
Columba  llvia — Common  pigeon. 

Feeding  on  army  worms.  Bui.   1,  pp. 
200-291. 
Columba  palombus — Wood  pigeon. 

Injurious  Id  England,  Bnl,  1.  p.  335. 
Colymbus  aurltus — Homed  grebe. 

Food  at  Marshall  Hall,  Bui.  IT,  p.  79. 

CompsotlilyplB  amcrlcana — Parol  a  warbler. 

Brief  account.  Bui.  38.  p.  T7. 

Food  at  Marshall  Rail,  But.  IT,  pp.  23, 

24.   103-104. 

Condor,  California,  ace  Oymnogypa  callfor- 

Contopui  rlcbardsonl.  see  Mylochanes  rlcb- 

Contopua  Tlrena,  see  Uylochanea  vlrenB. 
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Conuropala  carollDenalB — Carolina  paroquet. 

Brief  acconnt,  Bui.  38,  p.  44. 
Coot,  see  PUllea  amerlcaoa. 
CoTmoraDt,    Doable-created,    aee    Phalaero- 

Cormorant,    Bed-faced,    lee    Phalacrocorax 

□rile. 
Comia  amerlcanaa.  aee  Corvua  bcacti;rti;ii- 

Corrna  brachyrhjnclioft— American  crow. 
BoQDtT   UvB,    Ybk.    1896,    pp.    5S,    67, 

G8,  SO.  ei ;  Tbk.  ISdB.  pp.  279,  280, 

281,   S82. 
Brief  sccoant,  Bui.  SI,  pp.  60-61 ;  Bui. 

38,  p.  CS;  F.  Bill,  54,  pp.  3.  lB-17; 

F.  Bui.  r>4    (rev.),  pp.  3,  M-tS,  25: 

Ybk.   1897,    pp.   346,   343-348;    Ybk. 

1900,    p.    424  :    Ybk.    1907,    pp.    170, 

17B,  177.  178. 
Damage  to  ffrala,  BdI.  12.  pp.  36,  31; 

Bui.  IS   (rCT,).  p.  43;  Rept.  1898,  p. 

S»:  Tbk,  1897,  pp.  846.  346-348. 
DUrtrlbutlng  potaon  Rhus,  Bept.  1880. 

p.  366  1  and  other  aeeds.  Bept.  1890, 

pp.  282-284. 
Equally  beneHclal  aod  Injurlona,  Bal. 

12.  p.  49;  Bui.  12   (rev.),  p.  S8. 
F«edlDK  OD  corD.  Bui.  3,  p.  9 ;  Bul.  32. 

p.    91;     Bept.     1888,    p.    242;    ent- 

worma,  Bul.  3.  p.  9 :  egS^  and  TOiiDg 

of  bobwblte.  Bul.  21.  p,  22 ;  ot  ruffed 

grouse,    Bul,    24,    p.    28:    at    ahore- 

blrda,  Clrc.  79,  p.    2 :  Held  mice,  Bul. 

81,  pp.  60-61 :  Ybk.  190B,  p,  371 ; 
(MtorofM  monlanaa)  F.  Bul.  330,  p. 
12;  P.  Bul,  362,  p.  21;  Ybk.  1908, 
p.  SOS:  Ogi.  Fnuaa  7,  p.  72;  InBectB, 
Tbk.  1908.  p.  317 ;  poison  Rhua  aeeds, 

Bul.  24.  p,  36:  poisoned  wbeat,  F. 
Bul.    362,   p.   8;    potato   beetle,   Bul. 

82,  p.  47. 

Food  at  HarahsU   Hall,   Bul.   17,   pp. 

13-14,  2S,  24,  28.  30,  32.  34,  3B,  37, 

38,   43,    47-48,    SO,    63.    64,    66.    GO, 

t7-tB,  S»,  60,  61,  62,  «>~«4,  »i-M, 

68,  84,  B4,   110. 
F<H>d  ot  neatllnga,  Ybk.  1900,  pp.  424- 

425,  436. 
Formal  report.  Bul.  0,  pp.  1-08   (909 

atomacha)  ;  Bept.  1888,  pp.  49S-S34 

I8R  atomaeba). 
InJurlooSi  hence  unprotected  In  certain 

Statea.  Bul.  12,  pp.  36.  37;  BuL  12 

(rer.),  p,  43;  Bul,  38,  p.  10. 
Other  notea,  Rept.  1890.  p.  279. 
Predatory,  F,   Bul.  390,  p.  23. 
Beterence    to    studlea    of    food,    Tbk. 

1890,  pp.   265,  266. 
Bequeat  tor  Intormatlon  on  economic 

relatione,    Ent.    Clrc,    20    Ip.    1]  : 

Clrc,  1  [p.  21  :  Bept.  1886.  p.  230, 
BcalpR  paid  Id  IIpu  ot  taxes,  Tbk.  1896. 

p.  6T. 
CorTua  caurlnua — NorthweBtcrn  crow. 

Feeding  on  field  mice,   Bul,  31,  p.  00; 

pbeaaant  em,  B«pt  1888.  p.  460. 


81,  p.  50. 
CorTua  corax  prlndpatla — Northern  raven. 
Feeding  on  carrion.  Fauna  24,  p.  71 ; 
Fauna    30,    pp.    40.    62,    90;    ciabB, 
Fauna  21.  p.  4T. 
Corvua  corai  alnuatua — Boutbern  raven. 
Feeding  on   carrion.   Fauna  7.  p.   71 ; 
field  mite.  Bul.  31,  p.  50;  iiUcretut 
monlanu*)    F.    Bul.    336.    p,    12;    F. 
Bul.  352.  p.  21;  Rept.  1908,  p.  073; 
Tbk.     1908,    p.    300;     graaahoppera. 
Fauna   7.  pp.   38,   71. 
CorvuB  corona — Carrion  crow. 

Feeding  on  egga  and  young  of  FenHv 
perdlf,  Bul.  6,  p.  41 ;  lemmlnga  and 
TOlea.  BuL   31.   p.    50. 
Corrua   cryptoleucus — Wblte-necked   mven. 
Feeding  on  Held  mice,  Bul.  31.  p.  50 ; 
pocket  gopherv    (probably),   Bul,   6, 
p.  35. 
Corrua  frngllegua — Book. 

PeedlDg  on  lemmings  and  role*,   Bnl. 
31.  p.  SO. 
CorvuB  oSBirraguB — Flab  crow. 

Brief  account,  Rept,  1888,  pp.  498.  600. 

516,  626,  Si4-G»   (12  atomachH). 

Feeding  on  cultivated  fruit,  Bul.  6.  p. 

82;    field   mice,  Bul.   31.   p.    50:    au- 

macb    eeeda,    Bept.    1S80,    pp.    283- 


17,    pp. 


Pood   at  Marahall   I 
14,  63. 

Cotumlculna    aavannarum    paaserlnua,    see 
AmmodramuB  Bavannanun  auatralla. 
Cowblrd.  aee  Uolotbnia  ater. 
Crane.  Little   brown.   Bee   Gnia   canadensis. 

Sandhill,   ace  Oma  meilcana. 

Whooping,  see  Oroa  amerlcana. 
Creeper,  Black-and-white,  aee  Hulotlltft  va- 

Brown,     see     Certhla     tamlllarta 

amerlcana. 
Calltomla,   aee   Cartbia  famlllarlB 

occidental  la. 
Tree,  aee  Certbia  famtUarla  famlll- 


Crow,  American,    Be«    Corrua    bracbyrhyn- 

Carrlon,  see  Corvaa  coroae. 

Clarke's,  aee  Nuclttaga  columblana. 

Flah.  see  Corvus  oaalf  ragns. 

Northwestern,  see  Corvua  caurlnua. 
Cryptoglaui  acadlca — Saw-wbet  owl. 

Beneficial.  Clrc.  61,  p.  3;  Tbk,   1894, 

p.    217;    Tbk.    1895,    p.    090;    Tbk. 

1890,  p.  628. 
Feeding  on  field  mice,  Bal,  81.  p.  GO: 

Tbk.   1905.  p.  371. 
Formal   report.   Bul.   3,   pp.   11,    16t- 

lat    (22   Itomacba)  :   Rept.   1B8T,  p. 
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Cryptoglnu 


I  rlchudaoni — Richard- 


Benetldal.  Clrc.  61.  p.  3:  Tbfc.  1864, 
p.  21T;  ybk.  1895.  p.  BBO;  Ybk. 
18M,   p.  628. 

Brief  acoiuiit.  Bnl.  3,  pp.  11,  IBV. 

becdlnK  on  field  mice  {liicrolu*  druM- 
mondi),  red-back  mice  (Bvatotni/i 
gapperi  atliabaica),  and  wblte-fooled 
mice  (PeroMviciu  arotlciu).  Paoua 
2T.  p.  3T0. 
Cuckoo,  Blaek-bllled,  »ee  Coccyaua  erythrop- 


Tellov-bllled, 


:  Coccyiiu  t 


aerl- 


!  Numenloa  hudBonl- 


Cnrlew,  Hodaonlaa,  t 

Lons-bllled,    lee    Namenlua    amerl- 

CranlsteB  oeruleos — Blue  tltmoose. 

AdmlBHlon  denied,  Ybk.  1»0S,  p.  MB. 
Economic   it&tuH   Id    view   ot  proposed 

latniductlon.  Kept.  18W.  p.  67. 
FeedlDg  on   acale   Inweta,   Tbk.   1»06, 

pp.   IBl,   192. 
CfliiocephalaB  cyanocepbalDB — PIBon  Ja;. 
Feeding  on  plQon  DotB,  Fauna  8,  pp. 

S9,   94 ;    (PfNUi  monopAylla)    Fauna 

7,  pp.  73.  337. 
C;nnocitte  crirtata— Bine  Jay. 

Brief  account,  Bal.  38,  p.  GS ;  F.  Bui. 

S4.    pp.    14-lS    (202    alomaeha)  ;    F. 

Bui.  64  (rev.),  pp.  18-ie  (300  atoni- 

achB)  :  Ybk.  1B07,  pp.   171-172. 
Feeding  on  boll  weevil,  Clrc.  ei,  p.  5 ; 

browD-tail  motb,  Tbk.  1S07,  pp.  171- 

112 1    egss    and    fouuB    ot    smaller 

birds.    Repl.    1888,    p.   B14 ;    EDgllati 

aparrow,    Bui.    I,    pp.    31,    32,    233. 

234  :  mabaleb  cherry,  Bui.  3S,  p.  66  ; 

■cale  Insects,  YLk.  1906,  p.  197. 
Food  at  Marsball  Ilall,  Bui.  17,  pp.  20. 

24,  29,  32.  3S,  38.  40,  00,  M-tt   <S 


Formal    report.   Ybk.    1896.    pp.    197- 

206  <292  Btomacbs). 
Predatory,  Bui.  1,  p.  268 ;  Bnt.  34,  p. 

47. 
ReCerence    to    stndlea    of    food    bablts, 
Ybk.  1899.  p.  206. 
Cyanocltta  s teller! — Stetter's  Jay. 

Brief  account,   F.   Bal.  64   (rev.),  pp. 

19-20. 
Feeding  on  pIBon  nats,  Fanna  3,  pp. 

39,  94. 
Food  In  Calltomla.  Bnl  34.  pp.  8,  47- 
49   (93  stomacbs). 
Cyanosplza  ciria,  see  Passerlna  clrls. 
Cyanosplia  cyanea,  see  Passerlna  cyanea. 
CyclorrhyndiaB     pBlttaculna,     see     Phaleris 

pslttacnla. 
Cyrtosyi     monteiums     meamsl— Mearns's 

Formal   report,  Bnl.  21,  m.  63-64   (» 


Brief  a 


—Pintail. 


Feeding  on   Lyninaa  paluitrit,   Fanna 

27.  p.  283. 
Vegetable  food,  Clrc.  81,  p.  1. 
Dendragapns  obBCurus — Dusky  grouse. 

Feeding   on   ants.    Fauna    IQ,    p.    110 ; 

urtli,  Faana  B.  p.  93;  Fauns.  27,  p. 
337;  mrrants  {Rtbet  cereun).  graas- 
hoppers  and  otber  Insects,  leaves  ot 
willow.  Fauna  6,  p.  93;  (Batlt  myr- 
HIMfoJio)  Fauna  27,  p.  337;  man- 
sanlta  berries  {irctoilaplit/loi  nepa- 
deiuU),  Fauna  16,  p.  110;  moun- 
tain crnnberrtes  {VilitAdaa  vittr- 
MwD).  Fauna  27,  p.  337;  seeds  Of 
Fentitemon  eraailenlHt,  Fauna  Ifl. 
p.   110. 

Formal  report  BaL  24,  pp.  41-44   (4B 
stomacbs ) . 
Dendrolc*  natlva — Yellow  warbler. 

Brief  account  Bui.  38.  p.  77. 

Feeding  on  boll  weevil.  But.  29,  pp.  6, 
21,  26,  30 :  Clrc.  04,  p.  6 ;  mulberries, 
Rept.  1B90,  p.  280;  acale  Insects, 
Ybk.  190S.  p.  194. 

Food  at  Marsball  Ilatl,  Bnl.  17,  pp.  20, 
2B.  24,  26.  ,10,  33.  34,  86.  89.  40. 
103-104  17  stomacbs). 

Food  In  California.  Bui.  30.  pp.  47-49 
(96  Btomacbs). 
Dsndroica  auduboni — Audubon's  warbler. 

Feeding  an  Insects  (In  cabbage),  Fanna 
7,  p.  119;  (noilous)  Ybk.  IB04.  p. 
264 ;  acale  Innects,  Ybk.  1906,  pp. 
194.   IBB. 

Food  In  California,  Bui.  30,  pp.  43-46 
(388  stomachs). 
Dendrolca  cteruleacena — Black-tbroated  bine 
wartjler. 

Food  at  MarahatI  Hall,  Bui.  17,  p.  20. 
Dendrolca  castaoea — Bay-breasted  warbler. 

Feeding    on     mulberries,    Rept.     1890. 
p.   286. 
Dendrolca  coronata — Myrtle  warbler. 

Brief  account  Bui.  38.  p.  78. 

Distributing  poison  Bbus  seeds,  Sept. 
1890,  p.   283. 

Feeding  on  boll  weevil,  Clrc.  04.  p.  G ; 
scale  Insects,  Ybk.  1906,  pp.  194, 
laC;  seeds,  Rept  1890.  p.  282. 

Food  at  Marshall  Hail,  Bui.  17,  pp.  20, 
82,   103-104. 

Food  Id  California,  Bnl.  30,  p.  4S  (10 
Btomacbs). 
Dendrolca  discolor — Fralrte  warbler. 

Food  at  Harsball  Hall.  Bui.  17,  pp.  20, 
34,    103-104. 
Dendrolca    macalosa,    see   Dendrolca   mag- 
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Dendrolra  magnolia — ContlDuetl. 

Food  at  Manhall  Hall.  Bui.  IT.  pp.  20, 
29.  34,  35.  40,  103-104. 
Depdiolca  pBlmarum^Palin  warbler. 

Number  of  Inaecta   eaten  per  mlDnte. 
BaL    17,  p.   104. 
Dendrolca  Btrfata — Black-poll  warbler. 

Feeding  od  aoale  iDseeta,  Tbk.  1006,  p. 


I.  46-47 


(31   Btomacba). 
Etendrolca  vlgorsl — Pine  warbler. 
Brief  vcouni,  Bui.  38,  p.  80. 
Food  Ht  MarBball  Hall.  Bui  IT,  p.  SO. 
Dendrolca      Tiren»— Black-tbroated      green 

warbler. 
Food  at  Marsball  Hall,  Bui.  17,  p.  20. 
DlckclBsel,  see  Bplia  amertcana. 
Dollchonyi  oryilToms — Bobolink. 

BouDtr   laws,  Ybk.  189G.  p.  ST;  Ybk. 

1899,   p.    219. 
Brief  ai^unt,  Bui.  38,  pp.  5S-BT ;  F. 

Bui.    64,    pp.    4,    17-191    ^.    Bui.   S4 

(rev.),  pp,  4.  Bl-I4|  Kept.  1886,  pp. 

246-2E0 ;  Ybk.  1907,  p.  171. 
Damage  to  gralo.  But.  1,  p.  TO ;  Bui, 

IS.  pp.  35.  3a :  Bui.  12  :reT.).'p.  42; 

Bui.  32,  p.  80;  Kept.  IBST,  pp.  428. 

431;  Tbk.  1898,  pp.  230,  232;  rice, 

Bui.  1,  p.  TO:  Bui.  3,  p.  9;  Bui.  12, 

p.    18;   Bui.    12    (reT.),    pp.    25-26; 

Bal.  15,  p.  IT ;  Bui.  30,  p.  12  ;  Ent. 

Clrc.  20  |p.  2]  ;  Clre.  1  [p.  2] ;  Circ. 

B   [p.   1]  ;  Kept  I8B6.  pp.  229,  234, 

235.    24G-2E0;    Rept.    IDOO,    p.    44; 

Tbk.    1903.    p.    375;    Ybk.    1904.    pp. 

Feeding  on  weed  leeda,  Ybk.  1898,  pp. 

230,  232;  wild  rice,  Bui.  1,  p.  TS ; 

Bui.  3,  p.  S:  Bui.  12,  p.  18. 
Food   at  Marahall   Hall,   Bui.   17,   pp. 

84,  30,  34,  85,  40,  71,  fi    (6  Blom- 

achi). 
Formal  report,  Bui.   13.  pp.  8,  9,   II. 

iBjnrlons,  bence  eiempt  from  protec- 
tion In  cerUln  States.  Bui.  12,  p. 
36;  Bui.   12    (rev.),  p.  43. 

loaectlvorouB,  Bui.  IS.  pp.  14,  24 ;  Bui. 
12  (rev.),  pp.  32.  31. 

Otber  DOtea.  Kept.  1887,  pp.  400-fOl  ; 
Bept  1890,  p.  279;  Tbk.  1904,  pp. 
24B,  203. 

Bequest  for  Infocmatlon  on  ecouomk 
relatlouB.  Ent.  Circ.  20  [p.  2]  ;  Clrc. 
1  [p.  21 ;  CIr.  e  [p.  1]  ;  Bept.  1883, 
pp.  230,  234. 


'   Chsme)rella 
Lee   Zenaldura 


Ring,  Bee  Columba  palnmbaa. 
Rock,  aee  Columba  llvla. 

Hacrorbamphns  grlKDB. 
Drfobates  arlnnue — Aritona  woodpecker. 

RelatloD  to  orebarda,  Ybk.  1900,  p.  290. 
Drjobalea     boreal  I  a — Red-cockaded     wood- 
Feeding  on  scale  Insect*,  Tbk.  1906,  p. 

1B7. 
Formal  r^ort,  Bol.  37,  pp.  10,  22-23 

(76  atomacbB). 
RelatEoo  to  orebardB.  Ybk.  1900,  p.  290. 
Drjobates  nuttalll — Nnttall'a  woodpecker. 
Feeding  on  scale  Inaects,  Tbk.  1806,  p. 

Food  In  Catltomla,  Bal.  34,  pp.  19-21 

(40  Htomacbs). 
Format   report.  But.  37,  pp.   10,  23-20 

153  BtomaebB). 
Relation  to  orcbards,  Ybk.  1900,  p.  290. 
Drjolnitea  pubeacenB— Down;  woodpecker. 
Beneaclal,  Ybk.  IBBT,  p.  070. 
Brief  account,  Bui.  34,  p.  17;  But.  88, 

p.   46;    F.   Bui.    54.    pp.    6-7,  9:   F. 

Bul.  54    (rev.),    pp.   9-10,    13;   Ybk. 

1000.  pp.  202-203.  29fi,  427. 
Damage  lo  posts.  Bui.  39,  p.  13. 
DlatrlbuIIng   polaon   Rbua  seeds,   Rept. 

1800,  p.  283. 
Feeding  on   mulberrtcB,   Bept.   1890,   p. 

285;   Bcale  Insects,   Tl*.   1006,   pp. 

194,  19T. 
Food  at  Uarabail  Hall.  Bul.  IT,  pp.  19, 

24.  ai.  34,  35.  38.  40.  47,  09,  60,  61, 

62,  76,  88   (13  Btomacbs). 
Food  In  CallCornla.  Bul.  84,  pp.  13-19. 

20  <80  Btomachs). 
Food  of  nestlings,  Ybk.  1900,  p.  427. 
Formal  report,  Bul.  T,  pp.  8,  9,  10,  11- 

14,  15,  16,  18.  38  (140  stomacba)  ; 

Bul.   3T.    pp.    10,   11,    12,    17-82,   24 

(T23  stomacbs). 
Relation   to   orcbards,   Tbk.   1900,  pp. 

292-293,  295. 
Tapping  trees.  But.  30,  pp.  92-90. 
Drjobates     seals  ria     balrdi — Teias     wooA- 

Brief  account,  Bul,  3T,  p.  63. 
Damage  to  pales,  Bul.  39,  pp.  10,  11 ; 

posts,  Bul.  39,  p.  13, 
Relllton  lo  orcbarda,  Ybk.  1000,  p.  296. 
DrfObates     acalarla     graraonl  —  Grarson's 
woodpecker. 
Feeding  habits.  Fauna  14,  p.  43. 
Dryobatea    sealarls   Incasanus — San    Lncas 
woodpecker. 
Damage  to  poles.  But.  39,  p.  II. 
Relation  to  orchards,  Tbk.  JOOO,  p.  290. 
Dryobatea   tMIobub — Hairy   woodpecker. 
Benetlctal,  Bul.  38,  p.  46;  Tbk.  t89T, 
p.  6T0. 
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Dryobates  THIoauR — Cootlnued. 

Brief  Bccoant.  But.  34,  p.  16;  F.  But. 
M,  pp.  «-7,  9;  F.  Bnl.  64  (fev). 
pp.   tf-lO,   13;   Ybk.   IBOO,   pp.   2»Z, 


wste  laaectB,  Ykk.  l»Ofl,  p. 


Fowl  In  Callfoml*,  But.  84.  pp,  16-lJ, 

20,  22   (ZT  itomBclia) . 
Fornul  report,  Bnl.  T.  pp.  8,  6,  10,  11, 

14-1«,  IS,   3S   (BS  Htomacha) ;  Bui. 

37,     pp.     10,     11,     13,     1»-I7     <3S2 

■tamacbs). 
RetatloD   to   orcbacda,  TIA.   1900.   pp. 

292,  203-294. 
TapplDK  trees,  But.  30.  pp,  02-05. 
Duck,  Btscli.  Bee  Anaa  mlirtpeB. 

Greater  scaup,  see  Uarlla  marlla. 

Leaser  scaup,  see  Marlla  afflnta. 

Matlard.  see  Ansa  platrr)i;aeboB. 

Plntalt,   see   DuHla   acuta. 

RIngnecked,  see  Marlla  cotlarlB. 

Ruddj.    Bee    ErlBiDi.tura   jatDalFeDSla. 

BpDonblll,  see  Spstuta  ctypeata. 

Wood,  see  AEx  sponss. 
Dumetella  carotlDenBle^Catblrd. 
Beuetlclal.  But.  38,  p.  0. 
Brief  account,  Bui.  38,  p.  85 ;  F.  Bnl, 

54,  pp.  33-34;  F.  Bui.  S4  (rev.),  pp. 

30-40    (213   slomacba);   Ybk.    1000, 

pp.  303-304.  414. 
FeedlDK  on  Irult.  Kept.  ISOO,  p.  231 ; 

Ybk,  inoT,  p.  100 ;  mabaleb  cberrlea 

(Pntnva   mahalcb),    Bui.    32,  p.   OB; 

mutberrleB.    Bui.     S2.    pp.     64.    65: 

Kept.   1890,  p.  285. 
Food  at   Uaraball   Hall.  Bnl.   IT,   pp. 

17-18,  21.  23.  24,  25,  2fl.  28.  20,  80, 

82,  S3,  34,  r!6,  38.  37,  38,  3B,  40,  43, 

47,    55-58.    57.    i>8.    BO,   60,    61,    02, 

104-1«    (74  Htomacba). 
Food  of  DGBtllnga,  Ybk.  1900,  pp.  416, 

438. 
tTormal    report.    Thk.    1805,    pp.    405, 

4M-4tl,   414,    418    (213   atomacba). 
Otber    notes,    Bui.    1,    pp,    126,    304  ; 

Bui.  15,  p.  29. 
Befereoci-   to   studies   ot   food   bablta. 


Ybk.  : 
Belatlou 

803-304. 
Request   for   I 

relations,  Ei 


1   orcliardn,   Tbk.   1900,   pp. 


Bogle,  Bald,  see  Flflllipetua  teucoeepbatus. 
Ooldea.  iwe  Aqulla  chrrBaStoa, 
Gray  sea,  spe  Hallieetua  albkllla. 
ecloplBtcH  mlETalorlus^PnBBenirer  pIctod, 
Damage  to  Rrain,  Fnnnn  27.  p.  .t.'il. 
Food    of    adults    and    nestllogs,    Vbk. 
1900,  p.  4SL 


Egret,  see  Herodlaa  egretta. 

SDOwr,  see  Egretta  candldlaslnia, 
Bgretta    caDdldUslma— Sdow;    egret. 
Brief  account,  Ybk.  1000,  p,  435. 
Feeding  on  field  mice.  But.  31,  p,  52. 
KlalDoldea   forflcatua— 8 wallow. tailed    kite. 
Beneflctal,   But.  31.  p.  4G ;   Ybk.   1885, 

p,  BOO;  Ybk.  1306,  p.  028. 
Brief    account    But.    38,    p.    87 ;    Clrc. 
81,  pp.  3,  4;  Ybk.  1804,  pp.  217,  S18. 
Formal   report.   Bui.    3.  pp.   11,  M^l, 
23,  24  (6  atomacba)  ;  Bept.  1887,  p. 
403   (B  Btomacbs). 
ElaauB  leucurua — White- tailed  kite. 

Beneflclet,    Ybk.    1895,    p.    590;    Ybk. 

1898,  p.  628. 
Brief  account,  BdI.  3,  pp.  11.  tt|  CIrc 
61,  pp.  3,  4t  Ybk.  1804,  pp.  217.118. 
Feeding  on   llxarda   and   anakea,    Bal. 
2,  p.  113. 

cltrlnella — Old-world      yellow- 


Injurlous  In  Kew  Zealand,  Ybk.  1909, 
p.  267. 
Empldonai    di  flic  11  is — Weitern    yottoW'bel- 
lied  Qrcatcber. 
Food    Id    Caliromla,    Bui.    34,   pp.    41~ 
44  (141  atomacba). 
Empldonax  minlmaa — Leaat  flycatcher. 

Feeding  oa  boll  wesTll.  Bui.  29,  pp.  8, 

13.  17,  19.  20,  21 ;  Bui.  £9,  pp,  6. 
14-15,  24.  30 ;  arc.  84,  p.  B ;  mnl- 
berrles.  But.  32.  p.  94;  Rept  1880, 
p.  285. 

Empldonai   tralltl — Tralll'a    flycatcher. 
Brief  account  Bui.  34,  p.  44, 
Feeding  on  bolt  weevil.  But.  29,  pp.  6, 
IB,  24,  30;  CIrc.  64,  p.  5. 
Empldouai    vlreseens — Acadian    flycatcher. 
Brief  account.  But.  38,  p.  54. 
Feeding  an  rose  beetle.  Bat.  32,  p.  20. 
Food   at   Unraball   Hall,   Bui.   17,   pp. 
36,  >E. 
Breunetes  pnalllus — Pefp. 

FeedlDg  on  moaqultoes.  C'rc  TO,  p.  2. 
Erlamalura   Jnmalcensla — Buddy   duck. 

Vegetable  food,  Clrc.  81.  p.  1. 
Euphagua  enrol  !nua— Rusty  blackbird. 

Brief    account.    But.    38,    p.    59;    YIA. 

1897,  pp.  351-352. 
Damage  to  grain,  Rept  I88T,  p.  428 ; 
Ybk.  1807,  pp.  3BI-352 ;  Ybk.  1898, 
p.  230. 
Feeding  on  boll  weerll.  Clrc.  04.  pp.  3, 

5 ;  weed  aeeds,  Ybk,  1803.  p.  230. 
Food  at   Marsbalt   Mali.   Bui.   IT,   pp. 

14,  36,  38,  30,  71,  77,  98. 
Formal  report.  But.   13,  pp.  9,   4(-49 

(132  stomachs}. 
EhipbaguB    cyanocepbalna — Brewer's    black- 
bird. 

Brief  account.  Ybk,  188T,  pp.  351-3B2. 

Damage  to  trait,  Bui.  30,  p.  13;  Ybk. 
1904,' pp.  246,  246;  grain,  BuL   23, 
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Bupbaxua  cTiDocepbalng — Continued. 

p.  16;  Bui.  iO,  p.  8;  Fauna  27,  p. 

41S:  Rept.  18ST.  p.  430;  Tbk.  189T. 

pp.  361-362;  Ybk.  18B8,  p.  230. 
F«edln<  on   boll   weerll,   Bui.    22,    p. 

16;  Bal.  26,  pp.  »,  10,  11-12.  21; 

Bnl.  23,  pp.  a,  T,  8,  II,  IT.  2T,  28, 

30 ;  Clrc.  64,  pp.  3,  6 ;  cankerworma. 

Tbk.    1B08,    p.    346;    corn,    Bnl.    ZS. 

p.   8;   crumbs  In   Btreeta   and  door- 

ynrdl.    Fauna    E,    p.    101 ;    grawbop- 

pera.   Fauna   T,   p.   78 ;   weed  seedi, 

Ttt.   1808,  p.   2S0;  wbeat,  Bnl.   23, 

p.  15. 
Food  In  California,  Bnl.  34,   pp.  60- 

06  (312  Btomacba). 
Fonnal  report,  Bui.  13,  pp.  0,  10,  II. 

R0-S2  (148  stomachB). 
EelBtlon   to   fruit   In   Calttornia,   But. 

30,  p.  13 ;  Tbk,  1B04,  pp.  246,  248. 
Euienura  magnart — HBguarl  stork. 

Feeding  on  mice,  BaL  81,  pp.  62-Q3. 


Falco  columbarins — Pigeon  biwk. 

Brief  a<:count,  fiul.  SI,  p.  4H ;  Bui.  88. 

p.  40;  Clrc.  01,  pp.  B,  13,  14;  Tbk. 

1894.  pp.  217,  227,  228. 
Equall;  beneficial  and  Injnrloua.  Ybk. 

189(1.  p.  090 :  Tbk.  1890,  p.  S2S. 
Feedln];  on  crossbllU,  Faana  21,  p.  T6 ; 

EngUah    aparrow,     Bui.    1,    pp.    32, 

300;    field    mice.    Bui.    31.    p.    4S ; 

Fauna  10,  p.  TS ;  Ybk,  1906,  p.  371 ; 

red-backed  mouse.  Fauna  10,  p.  76 ; 

ruby-crowned  kinglet.   Fauna  80.   p. 

38:  sparrow,  F^una  2T,  p.  368;  tree 

sparrow,  Fanna  27,  p.  3M. 
Formal  rpport,  Bui.  3,  pp.  IS,  I0«-I18, 

114,  lis  (80  stomacbB)  ;  Sept.  1887, 

pp.  402.  414  (10  stomacbe). 
iDjurlDuK,    Bui.    12,    p.    80:    Bnl.     12 

(rer.),  p.  38. 
Faico  fuBco-cnruIeseena — ApIODiBdo  falcon. 
Brief  account,  Bui.  3.  pp.  16,  114-llE ; 

Clrc.  61,   pp.   3,   13,   14;  Y1A.   1894, 

pp.  217,  227.  228. 
Bqnall;  beneHclal  and  Injurious.     Tbk. 

1B9S,  p.  690;  Tbk.  1896,  p.  628. 
Falco  lalanduB— Wblte  grrfalcon. 

Brief  account,  Bui.  3,  pp.  IS,  18,  lOE; 

Clrc.   01,  pp.   3,   IS ;  Tbk.   1804,   pp 

218.  230. 
InjnrlouB,    Zbk.    1896,    p.    600 ;    Tbk. 

1806,  p.  628. 
Falco  raeilcsQns— Prairie  falcon. 

Brief  accoant,  Bnl.  31,  p.  46;  Clrc.  61. 

pp.    3.    18,    14-18 1    Rept    1887,    p. 

414 ;  Tbk.   1894,  pp.   217.  227,  M8- 

as«. 

Bquallr  beneBcIal  nud  lujarlooa.  Tbk. 
1896,  p.  690 ;  Ybk.  1S96.  p.  628. 

Feeding  on  chicken  (chasing),  Fanna 
6.  p.  OS;  doTes  (chasing).  Fauna  7, 
p.  40;  ducks,  Oanber*  qaail  (wateb- 


Falco  meilcanna — Continued. 

Ing),  Fauna  7,  p.  39;  homed  larks; 

BuL    23,    p.    12 ;    Fauna    6,    p.    96 ; 

Jack  labblta,  Bnl.  8.  p.  44;  apermo- 

phllQS.  Bui.  4,  pp.  16-17. 
Formal  report,  Bui.  3,  pp.  16,  104-106 

<I1  stomachs). 
Falco  peregrlnns — Dock  hawk. 

Brief  account,  Bui.  31.  p.  44  ;  Bnl.  SS, 

pp.   10,  40:  Clrc  61.  pp.  3,  10-13) 

Ybk.  1804,  pp.  218,  Ctfr-sai. 
Feeding  on   Alaska  ]s;s.  Intermediate 

sparrows.  Fauna  19,  p.  76 ;  mallard 

(chasing).  Fauna  27,  p.  362;  marsh 

hawks.  Fauna  10,  p.  76 ;  scaup  dock 

(cbasing).   Fauna   30,   p.   88;   spar- 
row bawk   (cbasing).   Fauna   14,  p. 

88:  varied   thmahea,   Fanna   19,  p. 

76 ;   wblle-n-lnged   crossbllla.   Fauna 

10.  pp.  76,  82. 
Formal    report,    Bnl.    8,    pp,    16,    16, 

10«-10a,  184    (20  stomachs)  ;  Kept. 

1887,  pp.  402,   414    (6  stomachs). 
Injurious,    Bui.    12,    p.    30;    Bui.     12 

(rsT.).  p.   33;  BuL   38.  p.    10;  Tbk. 

1896.   p.   680;   Tbk.    1806,   p.   828; 

Tt*.   1897,    p.   670;   Ybk,    1908,   p, 

192. 
Falco  ricbardsonl,   see   Falco   columbariua. 
Falco   mstlcolns — Ora;    gyrfalcon. 

Brief  account.  Bui.  3,  pp.  16,  16,  101- 

101)  Clrc.  81,  pp.  8.  16;  Ybk.  1804, 

pp.  218,  230. 
Feeding   on    bird.    Fauna   19,   p.   74 ; 

ptarmigan      (apparently      chasing), 

Fauns  27.  p.  361. 
Injurious,    Ybk.    1BB6,    p.    600;    Tbk. 

1896,  p.  626. 
Falco   sparrerlna— Bparrow  hawk. 

Beneficial,    Bnl.    12,   p.    30;    Bal.    13 

(rev.),    p.    33:    Ybk.    1886,    p.    600; 

Ybk.   1806,   p.   628;   Ybk.    1807,   p. 

6T0. 
Brief  account.  Bui.  12,  p.  80;  BoL  12 

(reT),   p.   33;   BuL   81,   p.  46;  Bnl. 

88,    p.    41 :    Circ,    61.    pp.    3,    f-lOi 

Tbk.  1894,  pp.  217,  lltl  Tbk.  1000, 

p.  430. 
Feeding  on  cotton  rat  (Slpmodon  htt- 

ptdui  ferlanus),  Fauna  26.  p.  116; 

English  sparrow.  Bui.  1.  pp,  32.  ISO, 

234,  800:   Bept.   1886.  p.   245;  field 

mice,  Bnl.  31.  p,  4S ;  YU.  1906,  p. 

371 ;    (iHcratut    drummoiull)    Fauna 

27,   p.    369:    KTHsshoppera.    Bnl.    12. 

p,  30;  BuL  12  (rev.l,  p.  33;  Fanna 

8,    p.    30 ;    Fauna    6,    p.    96 :    E^uos 
'     7.    p.   41 ;    Fauna   16,    p,    113 ;    Ybk. 

19WT,  p.   186 :   Insects.  F^nna  3,  p. 

01 :     red-backed     mouse    (Bvotomv* 

dawtoni).  Fanna  27.  p.  366:  snake, 

Psuna  7.  p.  41. 
Food   at  Harsball   Ball.   Bnl.   17,   pp. 

19.  86. 
Food  of  neatltngi,  Xbk.  1000,  p.  430. 
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Faico  spKirerlua — Contlnaed. 

Formal  report,  Bui.  3,  pp.  11,  13.  IIS- 
117,  19S  (320  Btomacbs) ;  Rept. 
188T,  pp.  414-41T   (133  atomacbB)  ; 

B«pt    18SS.    pp.    491-iBa    (laa 


18S6,  p.  2*B. 
Falcon.      Aplomado,      s«e 
CKraleacens. 
Fralrle,  aee  F^lcc 
FtDcb.   Gray-crowned  rosy.   B«e   LeucoWlcti: 
tenbrocotLi. 
Bouse,    see    Carpodams    meilcaDUB 

rroalalli. 
Purple,  see  Carpodacos  pnrpareui. 
flicker,  set  Colaptes  aumtui. 

Gilded,   see   Colaptes   chrjsoldM. 
Red-*baf(ed,     aee     Colaptea     eafer 
collaria. 
Florida  c«mlea — Little  blue  beroD. 

Brief   account,   Bnt.   38,   p.   29;   Ybk 

1900,  p.  48S. 
Food  at  Marsball   Ball,  Bui.   17,   pp. 
19.  SI. 
Ftycatcbar,  Acadian,  see  EmpidoDal  virea- 

Asb-throated,     see     Ufiarcbna 


Leaat.  aee  Empldonaz  mlDlmuB. 
Ollve-alded,      m«      Nuttallarnts 

borealU. 
Sclsaor-talled,     see     Masclrora 

fortlcata. 
Traill' 1.  see  Bmpldonai  trallll. 
Weateru      ;el  low-bellied,      see 
Bmpldonai  dlfflclUi. 
Fondla      madaBBscarlenBls  —  Madasascar 
weaver  bird. 
Injnrloua   wbererer   lutrodoced.   Bept. 
1904,  p.  296. 
Fratermla  comlculata — HorD«d  pnOn, 

Food  or  neatllDgs,  Ybk.  1900,  p.  433. 
FrlDKllta  c<BlebB — CbalRncb. 

Feedlns  no  CBterpUlara,  coru,  Bnl.  1,  p. 

S43;  seeds,  Bui.  1.  p.  3SG. 
iDjurlona  In  New  Zealand,  Ybk.  1909, 
p.  2BT. 

Fnllca  amertcana — Coot. 

Brief  aeeoDDt.  Bnl.  38.  pp.  18.  28-29. 
Food  at  Uarahall  Ball,  Bui.  IT,  pp. 

81-82. 

G-. 

Oadwett,  ace  Cbanlelasmoa  atreperoa. 
Galeoacoptea    carollnensls,    see    Dunetella 

caTollDenals. 
Galllnago  dellcata — Jacknilpe. 

FeedlDE  OD   dick   beetles,   crane   flies, 

crarflah.  Ctrc.   79.  p.  S;   Dytlscldc, 

CIrc.  TO,  p.  8:  grasaboppera,  Clrc.  79. 

p.  4 ;  irlfewoima,  Circ.  79,  p.  8. 


Garralus  glandarina — Old'VOrld  Jar- 
Food  of  Deatlinga.  Ybk.  1900,  p.  411. 
GBTia  arctlca — Black-tbroated  loon. 

Food  or  neatllDgs.  Ybk.   1900.  p.  433. 
Oarla  atellata — Red-tbroated  loon. 

Feeding  on  fishes, 'Fauna  2T,  p.  2Ce. 
Oeococcri  call  fomtan  us— Road  runner. 

Feeding  on  Held  mice,  Bui.  31,  p.  CI. 
GeotblTPli  tricbaa— Yellowtbroat. 
Brief  BccouQt,  Bui.  88,  p.  83. 
Feeding  on  boll  weevil,  Ctrc  64,  p.  S; 

scale  Insect*.  Ybk.  1906,  p.  194. 
Food  at  Marsball  Hall,  BuL  IT,  pp.  20, 
22,  24,  28.  30.  32,  34,  35,  38,  39,  40, 
103-104  (13  stoowcbs). 
Food  In  California,  BuL  30.  pp.  49-50 

(114  BtomacbB). 
Insect WoroQB,  Ybk.  1908,  p.  344. 
Glaucldlnm  gnoma — Pygmy  owl. 

Beoefldal,  arc.  61.  p.  S :  Ybk.   1894. 
p.    217:   Ybk.    180B,    p.    BOOt   Ybk. 
1806,  p.  628. 
Feeding  on  spermophllesi  Bnl.  4,  p.  IS. 
Food  of  neatlingn,  Ybk.  1900,  p.  431. 
Formal  report,  Bui.  3,  pp.  11,  19a-lB8 
(S  atomacbB). 
Glaucldlnm  phaliBnoldea — Fermglnoiia  pyg- 
my owl. 
BeneQdal,  Clrc.  61.  p.  3;  Ybk.   18M. 
p.    217  T   Ybk.    1806,    p.    600;    Ybk. 
1896.  p.  62B. 
Brief  account.  Bui.  8.  pp.  11,  Itt. 
Glaui  funerea  richardsool,  see  Cryptoglaox 

tunerea  richardaonl. 
Onatcatcher,    B  lack-tailed,    aee    Polloptlla 
eallforalca. 
Blue-gray,  aee  Polloptlla  c»- 
rulea. 
Oodwit,  Budsonlan.  see  Llmoaa  hnmaatlea. 

Uarbled,  Bee  Iilmosa  fedoa. 
Qolden.«ye,    see    Clangula    clangula    ameri- 

Goldflncb.  see  Astragallnus  triatlB. 

GrecD-backed,     see     Aatragallnua 
paaltrla  heatferopbllus. 
Goose,  Canada,  see  Brsnta  canadenala. 

Snow,  see  Chen  hyperborens. 
Qoabawk,  see  Astur  atricaplUus. 

Mexican,  see  Aeturtna  plaglata. 
Graekle.  Purple,  see  QuIscaluB  qulscula. 
Grebe.  Bomed,  aee  Colymbns  aarltns. 

Pled-bUled,  aee  Podllymbus  podlcepa. 
Oreenflnch.  see  Chloris  chlorls. 

pine,  see  Plnlcola  enuelea- 


tor 


Zamelodia 


Black-beaded,       i 
melanocepbala. 
Bine,  see  Gnlraca  cenilea. 
Brenlbg,   aee   Besperipbona   Tea- 

Gray,    see   Pyrrbntoxla    sinaata. 
Pine,     see     PlnlMla     enucleatar 

lencurs. 
Roae-breaated, 

|d4otIgUii«, 

.OOQ 


INDEX  TO  PAPEBS  HELATING   TO  FOOD  OF  BIBDS. 


HalUccRu  leucoeepbalDS — Continued. 

Fonnal  report.  Bnl.  3.  pp.  16,  fl-lAl 
(21  itomacba)  ;  Kept   ISST,  p.  413 


tint. 
BalFed.  see  Bonasa  aDbcLlDS. 
Bbarp-talled,  Bee  Pedhscetes  phui- 

■tielliiB. 
Spruce,  see  Canachltes  caiudctub. 
Wood,  Bee  Tetrao  arogallna. 
Qnu  amerlcaoa — WbooplDg  rraae. 

FeedlDg  OD  field  mice.  Bui.  31,  p.  53. 
Orna  canadensla — Little  brown  crane. 

FeedlDK  od  baric;.  Fauna  T.  pp.  Sl>-!1 ; 
fleld   mice,   Bui.   31,   p.   63;   roliage 
and  rootlets.  Fauna  7,  pp.  SD-21. 
QniB  meilcana — Sandbtll  crane. 

FeedlDK  on  field  mice.  Bui.  31,  p.  53. 
Food  at  joaos  In  captlvlt;.  Tbk.  1900, 
p.  433. 
Oulraca  caerulea — Blue  grosbeak. 

Brief  account,  F.  Bui.  450,  pp.  11-12. 
Feeding  on  weed  aeeda,  Ybk.   18B8,  p. 


ZamelodlH  ludovl- 


Oulraca  ludoTiclanH,  i 

clnna. 
Oull,  Calif ornlH.  »e  Lafuh  callforDlcuB. 

Franklin's,  aee  LaruB  frank  1  In  1. 

aiaucous- winged,   aee   LaruB   glaucea- 

Great    black -backed,    aee    Lams    ma- 

HeermanD'a,  aee  Larua  beermannl. 

LaugMng.  aee  LaruB  atricUlH. 
*  RlDg-bllled,  Bee  Lams  delawareuals. 

Sbort-bllled.    see    I.arua    brHCb^rbyn- 

G;mnog7pa    callfornlflnna — Catlforala    con- 
dor. 
Feeding  on  carrion,  Fauna  7.  p.  33. 
Oyrfatcon,  Gray,  see  Faico  ruatlcoloa. 

Wblle,  aee  Falco  lalanduB- 


Habla    ludOTlclana,   see   Zamelodla   ludoTl- 

Hallnetua   altricllla — Oray  sea  eagle. 

Compiled  Informallon,  Bui,  27,  pp.  16- 

20. 
QallsetuB  leucocepbalns — Bald  eagle. 

Brief  account  Bill.  .'IS.  p.  40 ;  CIrc.  61, 

pp.   3,    13,    14;   Ybk.    1HD4,   pp.    217, 

Ill-US;  Ybk.  1000,  p.  4.10. 
Cotnplled  iDformutlOD,  But.  27,  pp.  6^ 

17. 
Equally   beneficial   and    Injurlons,   Ybk. 

1895,  p.  500;  Ybk.  1806,  p.  628. 
Feeding  on   crust  ace  nns  and   molluakn. 

Faans  21,  p.  43;  rabbits.  Ybk.  1907, 

p.  S36:  apermopbllea,   Bui.  4.  p.  10. 
Food  at  MBTSball  Hall,  Bui.  17,  pp.  IB, 


Protected   In  aome  SUtee.  TU.   1 
p.  206. 
BarporhyiiehuB  lecontel.  we  Toioatam 


Hawk,  Broad-winged,  see  Bateo  platyptems. 
Buzzard,  spe  Buteo  buteo. 
Cooper's,  see   Acclptter  cooperL 
Duck,  see  Falco  peregrluus. 
FermglnouB  rougb-legged.  see  Arcb- 

Ibuteo  ferruglneuB. 
Harris's,   see   Pambuteo   onldnctna 

barrlHl. 
Uarab,  see  CIrcua  hudsonlus. 
Mexican  ttlack,  see  Urubuttnga  an< 

tbraclna. 
Pigeon,  see  Falco  columbariua. 
Red-Bbouldered.  aee  Buteo  llneatna. 
Bed-tailed,  ace  Buteo  borealls. 
Slchardaon'a.  aee  Falco  columbariua. 
Sough-leggeil.    see    Archlbuteo    tago- 

pua  Banctl-Johannla. 
Bougb-legged     buzzard,    aee    Arcbl- 

buteo   logo  pus   lagopna. 
Sennett'B  white- tailed,  see  Bnleo  al- 

'UcaudntuB  seuDetll. 
Sbarp-ablnned,   see  Acdplter  veloz. 
Short-tailed,  aee  Buteo  bracbyunia. 
Sparrow,   aee  Fnlco  sparrerlna. 
Squirrel,  see  Archlbuteo  terrugtnena. 
Swainsan'B.   see  Buteo  BwatOBonl. 
Zone-tailed,   see  Buteo   abbreilataa. 
Heatb  hen,  aee  TympaDuebna  cnpldo. 
Eeleodytee   brunnelcaplllua   coueal — Cactna 

Feeding  on  acale  Inaecte,  Ybk.  1906.  p. 

1S4. 
Food  In  California.  Bui.  30,  pp.  64-65 


Helmltheroa  T«rm<Toraa — Worm^eatlng  war. 


Food  at  MarBbalt   Ball.  Bui.   17.   pp. 
34.    103-104. 
Helodromaa  aolltarlua — Solitary  aandplper. 

Feeding  on  grusaboppera.  CIrc.  79.  p.  4. 

Food  at  Marabatl  Hall.  Bui.  17,  p.  IB. 
Herodlaa  egrettn— Egret. 

Feeding  on  field  mice.  Bui.  SI,  p.  62. 
Heron,  Black-crowned  night,  aee  Nyctlcoral 

Great  blue,  see  Ardea  berodlaa. 
Green,  see  Bu  tor  Idea  vlreacena. 
Little  blue^  aee  Florida  caerolM. 
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Heaperlpbona     vespertliu — Eietiins     itr<M- 
beak. 
Brief  Recount,   Bui.   32,  p.  5. 
Feeding    on    cellar    berrie*    IJtmiperut 
oceldeBtoH»(,    Fbuhb    16,    pp.    123, 
139;  weed  seeds,  Ybk.   J89S,  p.  230. 
HlmaDtapuii  koudeeiil^Kukuluaeo. 

Feedg    on    caterplUnre    and    cntworms, 

protected  In  Hlirall,  Bui.  12  (rcT.). 

p.  87. 

HlmaatopuB  meikiDDS — Black-necked  stilt. 

Feeding  on  bill  bugit,  cra;a8he8.  Clrc. 

19,  p.  8;  DrtlBcldffi,  Clrc.  7fl,  p.  8; 
grasBhopperB.  Clrc.  79.  p.  4. 

Btnindo  er^throgBBtra — Barn  ■  wallow. 
Brief  account.  Bui.  38,  p.  Tl  i  P.  Bui. 

M,    p.    81;    F,    Bui.    54    (rsT.),    pp. 

8«-8B ;  Tbk.  1000.  p.  418. 
Dcfltroylng  nests  and  brood  of  English 

BperrowB,  Bnl,  I,  p.  £62. 
Feeding  on  bajbenies.  Rept.   1890.  p. 

282;    boll    weevil.    Bnl.   3S,    pp.    6, 

13-14.  25,  30 :  Bui.  38.  p.  71 :  CIrc. 

66,  pp.  1-2;  CIrc.  6T,  p.  2:  Clrc.  64. 

p.  8. 
Food   at  Harthall   Hall.  Bnl.   17.   pp. 

20,  24,    2S.   26.    34.   35.   36.    40,    4S, 
&8-09  (10  Btomaelu). 

Food  In  California,  Bui.  80,  pp.  30-32 

(82  Btomacbi). 
Pood  of  neatllnm,  Ybk.   1900.  p.  418. 
Protection    urged,    aB    eoemy    of   boll 

weerll,   Clrc,  B6.  pp,   1-2;  Clrc.   67, 

p.  2. 
Belatlon  to  bedbugs.  Clrc.  GT,  p.  2. 
Hlrundo   rust  lea — Uld -world   Swallow. 

Valne  as  Iniect  destroyer,  Bept.  1686, 


nirundo  urblca.  see  Cbelldonarla  urblcn. 
Humming    bird,    Qraysoa'a,    see    AmlxIIls 

grajaonL 
Ruby- throated,    >ee    Archllochus 

colubrU. 
Hjdrocbelldan    nigra    surlnamensiB — Black 

Feeding  on  Imago  of  cotton-boll  worm. 
Tbk.  1D08.  p.  184. 
Hyloclchla  alle lie— Bray-checked  thrush. 
Brief  account.  Bnl.  88,  p.  01, 
Food  at   Marshall   Hall,   Bui.   17,   pp. 
20,  24,  20.  32.  34,  35,  38.  146. 
njloclchla  fuBceaceDB— Veery. 

Brief  account,  Bui.  38,  p.  00. 
Food  at  Marehall  Hnll,  Bui.  17,  p.  20. 
Hylotlihla  guttata— nermlt  thrush. 
BeneaclDl.  Ybk.  1007.  p.  168, 
Brief  account,  Bui.  38,  p.  91. 
Feeding   on  berries  of  Celaltrut  tCOB- 
deiti,   Bui.   i.  p.   2T3 ;  potato  beetle. 
Bui.  32.  p.  4T. 
Food  st  Uarshall  Hall.  Bui.  IT.  p.  20. 
Food  In  California.  Bui.  30,  pp.  02-83 
(6S  stomachs). 
Hyloclchla  mustellDa— Wood  thrush. 
BeneQdal.  Ybk.  1007,  p.  169. 
Brief  account,  BuL  38,  p.  90, 


Hylocicbla  muBteUna — Conttnnad. 

Feeding  on  mulberrlea.  Bept  1890,  p. 

285 ;  potato  beetle.  Bui.  32.  p.  47. 
Food  at  Marebsll  Hall,  Bnl.  17,  p.  20. 
Hyloclchla    ustu Is ta^ Olive-backed    thrush. 
Feeding  on  potnto  beetle,   Bui.  32.  p. 

47 ;  Bplders,  Fauna  27,  p.  483. 
Food    at    MnrBhall    Hall,   Bui.    17,    pp. 

20,  29,  34,  38,  40,  108. 
Food   In   California,   Bui.   30,   pp.   13, 

Se-H   (157  stoinachiO. 
Relation   to  fruit   In  Catlfotnla,   Ytt. 

1004,  pp.  246,  261. 


IblB,  Wood,  tee  Hycterla  a 
IcteriB  vlrena — Yellow-hreasted  chat. 
Brief  account.  Bui.  38,  p.  82. 
Feeding  on  boll  weevil,  Bnl.  29,  pp.  6, 

21,  25,  SO;  Clrc.  84,  p.  5. 
Food   at    Marshall    Hall,    Bui.    IT,    pp. 

18,  24,  29,  34,  36.  37.  SB,  40,  103- 

104. 
Icterus  bullochl — Bullock's  oriole. 

Brief    account,    F.    Bul.    64    (rev.),    p. 

29   <T0  Btomachs). 
Feeding  on  boll  weevil.  Bul.  26,  pp.  9, 

10-11,    18.    20.   21;    Bul.    29,    pp.   6. 

IS.  25,  30;  Clrc  64,  p.  5;  cherries, 

Bul.   34.  p.   64 ;  codling  motb.  Bept. 

1904.  p.  293 :  cotton  worm,  Bul.  26, 

p.   20 ;  scale  Insects.  Yt>k.   1006,  p. 

Food  Id  California,  Bul.  84,  pp.  64, 
B8-II  (102  stomachs). 

Relation  to  fruit  In  California,  Bul.  80, 
p.  13;  Ybk.  1904,  pp.  246.  261. 
Icterus  galbnla — Baltimore  oriole. 

Beneficial,  Ybk.  1897.  p.  6T0. 

Brief  account.  Bul.  38.  p.  60 ;  F.  Bnl. 
64.  pp.  23-24  (113  stomachs)  ;  P. 
Bul.  64  (rev.),  p.  28  (202  stom- 
achs) ;  Ybk.  1900.  p.  298. 

Feeding  on  boll  weevil.  Bul.  22,  p.  16; 
Bul.  25,  pp.  9,  10-11.  18,  20.  21; 
Bul.  29.  pp.  6.  16.  24,  26,  30;  Bul. 
38.  p.  59  ;  Circ.  64,  p.  5 ;  cherries, 
Bul.  1,  p.  00 :  cotton  worms,  Bnl.  26, 
p.  20 :  grapes,  Bul.  1,  p.  324 ;  Ybk. 
1904,  p.  2R1 ;  mulberries.  Rept.  1890, 
p.  286 ;  peas,  Bul.  1,  p.  SO ;  scale  in- 
sects, Tbk.  1906,  p.  197 :  tent  cater- 
pUlara,  tuasock  moth  caterpillars, 
Bul.  1,  pp.  108,  324  ;  Bept.  1886.  p. 

Food  at  Manlhall  Hall,  Bul.  17,  pp.  28, 

30.  40,  69,  60,  •■, 
Food  of  neatilngs,  Ybk.  1900.  p.  422. 
Formal  report.  Ybk.  1896.  pp.  419-420. 

4!«-4»   (113  stomachs). 
Other  notes.  Bul.  34,  pp.  68.  69. 
Reference   to   studies   of   food   habits, 

Yhk.  1809,  p,  286. 
RelatlMi  to  orclurds,  Ybk.  1900,  p.  298. 
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Icttrns  Kia^Mnl — Grarsan'H  oriole. 

ETeedlng  an  flg.  Fbuiib  14.  p.  61 :  fruit 

of  CereoB,   Insects,  spiders,   vecTlls. 

Fbuds  14,  p.  61. 
Ictems  Bpurlns — Orchard  oriole. 
Brief  Recount,  Bui.  38,  p.  5B. 
Feeding  on  bcA\  weevil,  Bui.  2B,  pp.  B, 

10-11,    16,   IT,  18,   20,   21  :   Bui.   29, 

pp.   6.    16,   24,  2S,   20,   30;   Bui.   38, 

p.  60 ;  CIrc.  64,  p.  S ;  cotton  wormn, 

BdI.    2fi.    p.   20 ;    mulberries,    Kept. 

1890,    p.    28S;    scale    Insects.    Ybk, 

1004,  p.  19T. 
Pood  at  Marshsll  Halt,  Bui.  IT,  pp.  IT, 

24.  26,  30.  32,  34.  36,  40,  14-4t,  49, 

66,  66,  es,  60,  61,  M,  110  (11  stom- 

■chs). 
B^wd  of  neitllDgi.  Ybk.  1000,  p.  422. 
Reqnmt    for    Infarmatlon    on    economic 

relstloDS,  Ent.  Circ.  20   [p.  S). 
IcttnIa  mlulsalppleuBlB — Ulsalaslppl  kite. 
BeneBclal,    Ybk.    1896,    p.    090;    Ybk. 

ISOe.  p.  628. 
Brief  account,  Bui.  31,  p.  46;  Bui.  38, 

p.  3T;  CIrc.  61.  pp.  3,  it  Rept.  ISST, 

p.  403  :  Ybk.  1894,  pp.  217,  218. 
Formal   report.   Bui.  3.  pp.    11.  it-ti. 
Irldoprocne  blcolor— Tree  Bwallow. 

Feeding  on  baybecrles,  Bui,  30,  p.  2T ; 

Sept.  1800,  p.  282. 
Food  at  Harahall  Hall,  Bui.  IT,  pp.  20, 

24,   84.   3G,   39,  40,   08-09    (S  stam- 

InsectlvorouB,  Bui,  1,  p.  96. 
Other  Dotes,  Bal.  30,  p.  27 ;  Clrc.  66, 
pp.  1-2 ;  F.  Bnl.  64.  p.  81 ;  F.  Bal. 
64   (rev,),  pp.  36-3a 
IiobrrchuH  eillls— Least  Uttem. 

Feeding  on  field  mice.  Bui.  31,  p.  62. 
Food  at  Marshall  Hall.  BuL  17,  p.  10. 
Iioreue  uktIub — Varied  tbruih. 

Feeding    □□    scale    Insects.    Tbfe.    1006, 


see    Stercorartus    poma- 


Bteller's,  see  C;anocltta  stellerl. 
Woodhouse's,    see    Apfaelocoma    wood- 

Junco  hfemslls — Bnoirblrd. 

Brief  account,  Bui.  38.  p.  65. 
Feeding  on  ireed  seeds.  Bui.  9,  p.  IT: 
Tlik.  1888,  pp.  222,  226,  22«,  227. 


Junco  fayemalls— Contlnaed. 

F'ood   at   Marshall   Ball.  Bui.   IT,  pp. 
16-17.  30,  84.  36,  88,  Tl,  78,  74,  TB 

(11    stOtDBChs). 

Food  In  California,  Bnl  84,  pp.  Sft-St, 

84   (269  atomachi). 
Formal  report,  Bui.  IB,  pp.  18,  2T,  28, 

3T,   38.   39.   41,   42,  43,    44,   4S,   46, 

SO-St   (209  Btomacha). 
Other  notes,  F.  BuE.  64,  p.  28;  P.  BuL 

54  (rev.),  p.  82. 


Kea,  see  Nestor  Dotabllls. 
KUldeer.  see  Oijecbus  Todfema. 
Kingbird,  see  Trrannua  tjranniiB. 

Arkansas,  see  Tfrannui  rertlctUl. 

Cassln's,  see  Tyrannus  voclfersna. 
Kingfisher,  Belted,  see  Cecjie  alcyoa. 
Kinglet,  Golden-croimed.     see    Regulua    aa- 

Rubj-rrowned.    see    Begulos    ealen- 
dnli. 
Kite,  BTerglade,   see   Rostrbamus  sociablUs. 
Mlaelsalppl.   see   leClnla   mlsalsaippieD. 


.    see    Elainoldes    forll- 


a  trfdactyla  pol- 


White.Ulled,  see 
Klttlwake.  Pad  He,  see 

ilcarls. 

Knot,  aee  Trlnga  canutus. 
Kohlmelae.  see  Parus  major. 
Kakuluaeo,  aee  Hlmantopus  knudseni. 


ligopns  lagopuB — Willow  ptarmigan. 

Feeding  on  amenta  of  dwarf  Wrch, 
Fauna  24,  p.  06;  Fauna  2T,  p.  342; 
bearberrfea  (Vaironia  alplna),  Fauna 
27,  p.  343 :  blueberries.  Fauna  24,  p. 
66;  (Vatcinivm  iilfjTinosum)  FaanA 
2T,  p.  343;  buds,  Fauna  24,  p.  66; 
of  Poputm  baltamtferB,  bnda  and 
twigs  of  Willows  (Sallm  bebbiana). 
Fauna  27,  p.  343;  crowberrlea  (B*»- 
petmm  nignmi).  Fauna  24.  p.  66; 
Fauna  27.  p.  343;  foliage,  Bui.  24, 
p.  66;  of  dwarf  birc'i  (ftefula  iMHMr), 
Fauna  ST.  p.  343;  of  dwarf  willow 
(fiolia  rrtlrtilata) .  Fauna  27,  pp. 
842,  343;  of  grasH.  Fauna  27,  p. 
343;  ol  PopuJvt  baltamitera,FiaDt 
27,  p.  342:  of  vetch  (ArmroIlM), 
Fanna  2T,  pp.  .142.  343:  of  wild 
rosemary  {Andromeda  pollfolla), 
Fanna  27,  p.  342;  fruit  of  Andro- 
meda polifctia,  mountalD  cranber- 
ries (VtUgtdaa).  muKhrooms,  Fauna 
27.  p.  343 ;  seeds  of  grass.  Fauna 
27,  pp.  843,  344 :  of  Bedyaamm 
amerteanum,  Fauna  2T.  p.  343. 

Format  report,  Bui.  24,  pp.  44-46  (B 
stomaclis). 
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Ltfopus   ruiwstrlB — Rock   ptarmlg&D. 

Brief  account.  Bui.  24.  pp.  46-17. 

Feeding  on  uneats  of  Ainu*  cirttff*, 
Fsana  24,  p.  67 ;  bineberrlea.  Fauna 
30.  p.  37 ;  buds  of  willow,  Faunn 
24,  p.  67;  FauQ«  30,  p.  87;  bulla 
and  twlia  of  Tacotnium,  Bui.  24,  p. 
91 ;  crowberrlea.  Faaua  SO,  p.  37 ; 
foliage  of  Drya;  Fauna  £4,  p.  67 ; 
Fauna  30,  p.  37;  of  Ledum,  Fauna 
24,  p.  67 ;  frutt  of  Cotriope,  Fauna 
80,  p.  87. 
LaslnB  boreallB — Big  bntcber  bird. 

Brief  account.  Ybk.  IBOO,  pp.  SOl-802. 

Feeding  on  bird  Ichaalng),  Fauna  S, 
p.  lOS ;  ffingllib  Bparrov,  Bui.  1, 
pp.  81,  160,  233.  234,  2SS;  BepL 
1686.  p.  245:  Seld  mice,  Bo).  31. 
pp.  61-62 ;  meat  and  camp  refiuw. 
Fauns  30,  p.  68 ;  robin  (cbulng). 
Faana  27.  p.  469 ;  aimtted  nndplper 
(chaalntc).  Fauna  30,  pp.  86.  42. 

Formal  report,  Bui.  0,  pp.  15,  16, 
II-CO,  24-26,  26   (6T  Btomacba). 

Other  notes.  Bui.  1.  pp.  160,  2S4 ; 
Kept  1886,  p.  246. 

Beterence   to   itndtea   of   food   bablta. 

Relation   to   orcharda,  Tbk.   1000,   pp. 
301-802. 
Laolua  eicubitor — EhiropeBn  great  butcher 
bird. 

Brief  account,  Bnl.  9,  pp.  16,  19. 
Lanlua   ludortclanus — Little   butcber   bird. 

Brief  account,  BdI.  38,  p.  73;  Tbk. 
19O0,  pp.  302,   416-417. 

Feeding  on  beetles,  Bell's  yirte  (7<reo 
bsIH).  blue-gra;  gnatcatcber  [Poliop- 
Uia  cocnilea),  Bnl.  2,  p.  288;  boll 
weerll,  Bnl.  22,  p.  16:  Bnl.  26,  pp. 
9,  14-16.  21 ;  Bnl.  2S,  pp.  6,  22.  30 : 
Circ.  84,  p.  5;  carrion,  Bui.  2.  p. 
233 ;  field  mice,  Bui.  31.  p.  62 ;  Tbk. 
IMS,  p.  371;  {UloTotut  montanat) 
P.  Bnl.  336,  p.  12;  F.  Bui.  3B2,  p. 
21 :  granboppen.  But.  2,  p.  283 : 
graaahopper  mice  {Ferognatt»a) ,  In- 
Mcta,  llaarda.  Fauna  T,  p.  114 ;  west- 
em  cblpplng  aparrow  (8p<zeJla  pa»- 
aertaa  toiuie),  Bui.  2.  p.  33.^. 

Food  at  Mnrsball  Hall,  BuL  17,  pp. 
64,  100-101. 

Food  Id  California,  Bnl.  30,  pp.  33-38 
(124  Btomacba). 

Food  of  nestllnga,  Tbk.  1600.  pp.  416- 
41T. 

Formal  report,  Bnl.  9.  pp.  16,  IS,  17. 
•0-14,  26-26   (S8  Btomacba). 

Other  notei,  Bnl.  80,  p.  35. 

Reference  to  studies  of  food  bablta, 
Tbk.  1699.  p.  266. 

Relation  to  orchards,  Tl*.  1900,  p. 
802. 


Lanlvlreo  flaTlfrona — Tel  low-throated  vireo. 

Brief  account.  Bnl.  38,  p.  74. 
I.AniTireo   aalltarluB  caBatoI — Casaln'H  Tlreo. 
Feeding   on    scale    insectt,    Tbk.    IBOS, 

p.  194. 
Food  in  California,  Bui.  30,  pp.  40-41 
(46  Btomacba). 
Lark,  Horned,  see  OtocorU  alpestrls. 
Meadow,  see  Stumella  magna. 
Shore,  see  Otocorls  alpestrls. 
Western  meadow,  see  Stumella  oeg- 
lecta. 
Larua  argeDlatos — Herring  gull. 

Bating  troaen  mooes  meat.  Fauna  Jb, 

p.  84, 
Food  at   Uaraball   Elail,  Bal.   IT,   pp. 

63.  80. 
Food  of  roung  In  captfTltr.  Tbk,  1900, 
p.  484. 
Lams   Btrldlls—Langhing  gull. 

Food  of  nestlings,   Ybk.   1900,  p.   434. 

Larui     bracbyrhynchus — Short-billed     gnU, 

Feeding    on    water   beetles    (OviUnM 

Oaarieat),   Fauna  37,   p.   268. 
Food  of  nestlings,  Thk.  1900.  p.  434. 
Lams  csltfomlcns — Cellfomla  gull. 

Feeding   on   duck    [probably   carrion], 
Faana.   7,    p.    14 ;    field   mice.   Tbk. 
1908.  p.  164. 
Larus  delawarcDsIa — RlDg-bllled  gull. 

Feeding  on  field  mice,   Tbk.   1908,  p. 

194. 
Food  at  Uarehall  Hall,  Bal.  IT,  pp.  68, 
80. 
Larua  franklin  I — Franklin's  gull. 

Feeding  on  crickets,  Tbk.  1B08.  p.  194 ; 
gnusboppen,  Rept.  1887,  p.  4B1 ;  Tbk. 

1908,  p.  194. 
Food  of  nestlinga,  Tbk.  1900,  p.  484. 
InsectlTorouB.  Bept.  1600,  p.  87. 
Lsros    glaaceacena — OIbucous- winged    gull. 
Feeding  on  dead  salmon.  Fauna  24,  p. 
63. 
Lama  heermanol — Beennann'B  gull. 

Feeding  on  llBh  they  compelled  ganneti 
to  disgorge,  Fauna  14,  p.  24. 
I>ms  mariniM — Oreat  black-bncked  gull. 
Feeding  on  field  mice  In  Europe,  Bal. 
31,  p,  63. 
Leucostlcte  tephrocotfs-— Sray-ccowned  rosy 
finch. 
FeedlDK  on   insects  and  seeds,  Fauna 
7,  p.  82, 
Llgorinua  chlorla,  «»e  Cfalorls  chlorls. 
Umosa  fedOH^ — Harbled  godwiC. 

Feeding  on  grassboppers.  CIrc,  79,  p.  4. 
Limosa  hnmastica — HndsODlun  god  wit. 

Feeding  on  horaeHleB,  Circ.  TO.  p.  4. 
Llnarla  cannsbina — Old-world  linnet, 

Injurkma  In  New  Zealand,  Tbk.  1909, 
p.  267. 
Unnet,   California,   sea   Carpodaens   mezi. 
canna  trontallB. 
OU-wotld,  MS  Uiu 
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[jObipes  lobatua — Northern  pbalarope. 

Feeding  on  Click  beetles,  clover-toot 
curcuUo,  CIrc.  T9,  p.  6;  craoe  flies, 
Clrc.   79,  p.  4  ;   DjtlscldR,   Clrc.   T», 

p.  fl :  srasahoppera.  Clrc.  TD,  p.  4 ; 
momimtoea,  Clrc.  TO.  p.  2  ;  Hept.  1908, 
Kcrelt,  Clcc.  76,  p,  8 ;  wlre- 


1,  Clrc.  7 
:.  Cbeemut-ci 


,  see  Calcartn* 

Lapland,  aee  Calcarlui  lapponl- 

McCowd'r,    see    RbjncbopbaDes 

mccownL 
Bmltb'B.  ue  Calcirlui  ptctUH, 
Loon.  Black-Chronted.  see  Oavla  arctlca. 

Red-tbroated,  see  GbtU  acellata, 
Lophodytea  cucnllatuB — Hooded  nerBanwr. 
Brief  account,  Bui.  38.  p.  17. 
Food  at   Marsball   Hall.   Bui.   IT,   pp. 
tl.  81, 
LophortTi  callfornlca — California  qualt. 

DamoKe  to  Irult,   Tbk.    18S8,   p.    231 ; 

grain,  Tbk.  1897,  p.  3S2. 
Feeding   on    acorns,    Fauna    7,   p.    28; 

weed  seeds.  Ybk.  ISS8,  p.  231. 
Food  In  CallforDla.  Bui.  34.  pp.  8-14 


(S10   g 
ForntBt  report. 
(801 


IchB). 


Int.    i 


I.  9,   4I-S« 


Killed   br   eating   poisoned   wheat,   F. 

Bnl.  352.  p.  8, 
Retfltlon   to   fruit   In   California.   Bui. 
SO,  p.   13 ;  Sbk.   1004.  pp.   246,  2B0. 
Lopborlfx   gambell — Gambel's  qua  It. 

Damnge  to  (rulC.  Ybk.  1S98,  p.  231. 
Feeding  on   waste  eraln,  Fauna  T,  p. 
S9:  we«d  seeda.  Tbk.  1808,  p.  231. 
Formal  report,  Bal.  21.  pp.  B«-OB   (28 
Stoma  cbs). 
Love  bird.  Tree  Marias,  see  Pslttacula  In- 
Feeding   on   »eedi   of   pine   and   sun- 
flower. Fauna   16,   p.   133. 
Loila  currlroelra  minor — CrDssblll. 
Loxla    Itucoptera — White- winged    croaablll. 
Feeding  on    seeds    o(    white    spruce. 
FnuDB  ST.  p.  417. 
Landn  clrrhotn — Trifled  pnffln. 

Food  of  nestlings.  Tbk.    1900,   p.  433. 

M. 

Hacrorbnmphus  griseus — Dowltcher. 

Feeding  on  Dnlscldff.  Clrc.   79.   p.  8; 
graaahoppers.  borsefllea.  Clrc.  TO,  p. 
4 :  Kerelt,  Clrc  70,  p.  6. 
Hngple,  see  Pica  pica  budaonta. 
Mallard,  see  Ansa   platjrbynchD*. 
Mareca  smerlcana — Widgeon. 

Brief  account.  Bal.  38.  p.  18. 

Food  at  Marshall  Hall.  Bnl.  IT,  p.  81. 

Vegetable  food.  Clrc.  81,  pp.  1.  8, 
Marlla  afflnis— Little  blueblll. 

Food  at  Marshall  Hall.  Bui.  17.  p.  8L 

Vegetable  food,  Clrc  81,  pp.  1,  8, 


Marlla  amerlcana— Redbead. 

Brief  account,  Bui,  38,  p.  21. 

Vegeuble  food,  Clrc.  81.  pp.  1.  8.  12. 
Marlla  coUarls — Ring-necked  duck. 

Brief  acconnti  Bui.  38.  p.  21. 
Marlla  marlla— Big  blueblll. 

Feeding  on  Limima,  Fauna  27,  p.  288. 

Vegetable  food.  Clrc.  81.  pp.  1,  8. 
Marlla  mllalnerla — Canva aback. 

Brief  account,  Bui.  38,  p.  SI. 

Food   bC    MarahBll    Hnll.    BuL    IT,    pp. 
81,  82. 

Vegelable   food.    Clrc.    81,    pp.    1,   7-8. 
11-12. 
Martin.  Old-world,  see  CbelldonsrlB  urblca. 

Purple,  aee  I'rogne  snbla. 
Maryland     jellowtbroat,     aee      Oeothlypla 


Meadowlark,  i 

Wealern.    see   Stumella    neg- 
lectB. 
Megaqulscatus     major — Boat-tailed     black- 
bird. 
Bounty  laws.  Tbk,   1896.  p.  ST. 
Damage   to   com.   Bui.   29,   p.   8 ;   rice, 

Rept.   1886,   pp.   246-247. 
Feeding  on  boll  weevil,  Bui.  22,  p.  18 ; 
But.  2S.  pp.  9,  10,  12.  21:  Bui.  29, 
pp,   6,  T.   11.   lT-18.   20.  80;   CIre. 
64.  p.  6. 
FonDBl    report,    Bnl.    IB,    pp.    S,    10, 
7(»-7t  (lie  stomachs). 
Megaacops  aslo,  aee  Otus  aalo. 
Megaacops  fiammeala.  see  Otua  Qammeolns. 
Helanerpes    carol  Id  oa,    see    Centurua    earo- 

Melsnerpes     erftbrocephalns  —  Bed-haaded 

nroodpecker. 
Brief  acrouDt.  Bui.  38,  p.  18 ;  F.  Bui. 

S4.  pp.  8-B,  10:   F.  Bui.   M    (rer.), 

pp.  ll-lt,  13 ;  Sbk.  1900.  p.  260. 
Damage  to  btilldlnga.   Bui.  39,   p.    13; 

poles,  Bal.  36.  p.  10 ;  poats,  Bui.  30, 

p.  13. 
Feeding  on  rose  beetle.  Bal-  82.  p.  20; 

scale  Insects,  Tbk.  1906.  p.  16T. 
Food   at    Marshall    Hall.    Bui.    IT,   pp. 

19.  43.  00.  01,  BO. 
Formal  report,  Bui.  7.  pp.  8,  9.  10,  11, 

iO-16.  38   (101  atomscbal  ;  Bui.  87, 

pp.   10,  afi-4J    (443  stonuchs). 
Relation   to    orcharda,    Yblt.    1900,   p. 

295. 
Tapping  trees.  Bui.   39.   p.  91. 
Melanerpes  formlctTorus  bftlrdl — CalUlnnla 

woodpecker. 
Damage  to  bulldlngt.  Bui.  89,  p.  14; 

poles,  Bui.  36,  p.  11 ;  posts,  BaL  89, 

p.  IS. 
Feeding   on    acoma,    Bui.    T.    p.    20; 

Fauna  7,  p.  SO;  graaahoppers,  Faunn 

T,  p.  60;  scale  Insects,  Tbk.  1906.  p. 
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Melanerp«s  formlclvoruB  balrdi — Contlnuell. 
Formal  •^porl.  Bui.  37.  pp.  10,  4t-4t, 

49  (84  itomachi). 

Tappinf  trttK.  Bui.  39.  p.  91. 
Vlalllng  sapBucker  punctureB,  Bui.  !t9, 
p.  92. 
Ifelanrrpes     torqnatuB.     sec     AsTixlesmuH 

lev  hi. 
MelesgrlH    gallopBTo    merrlanit — Merriam'g 

Ftedlng  on   gooseberries.   pIQon   nuta. 

Fauna     3,     p.     B!)-.     iPinui    mono- 

phylla)  Fauna  T,  p.  .137. 
Ueleaerls  gallopaTO  allrestris — Wild  turkef . 
Damage  to  grain,  Bui.  24.  p.  9. 
Econodlc  value.  Ybk.  1902,  p.  ZOe. 
Formal  report,  Bui.  24,  pp.  4S-S2  (16 

itomacba). 


re«dtng  on  boll  weerll,   CIrc,   04,   pp. 

Formal    report,    Bui.    10.    p.    S7    (72 

stomaeba). 
H«la«plia  Itneolul — Lincoln's  sparrow. 

Formal  report,  Bui.  10,  pp.  10,  M  (31 

■tomacbs). 
Helospiza  tnelodla — Bong  sparrow. 
Beneflcinl,  Ybk.  1867.  p.  670. 
Brief  amount,  Bui.  33,  p.  66 :  F.  Bui. 

B4.  pp.  it-tl,  28:  F.  Bui.  04  (reT.I. 

81-32, 
Feeding   on   insects,   Bui.    1,   pp.   290. 

323;    Fauna   21,   p.   48;    mulberries, 

Kept     1890.     p.     285:     sand     Sees, 

Fanna  21,  p.  48;  weed  seeds,  Tbk. 

1868,    pp.   222.   223,   224.    220,   226, 

227. 
Food    at    MurshBlI    Hall,    Bui.    17,    pp. 

16,   22.   23,   26,   27,    30.   32.    33,   34. 

SO,   30,   38.   39.   40.   09.    60,    61,    TO, 

71,  72,  73.  70,  77,  97  (30  stomaclia). 
Food  In  California,  Bnl.  34,  pp.  84-86 

(321   Btomachi). 
Formal  report,  Bnl.  10.  pp.  IS,  IS,  21. 

24,  20,    27,   28.    31,   32.   37,   38.   39, 

41,   42,   43,   44,    4S,   46,  47.  48,    4B, 

BS-8S   (401   BtomBchs). 
Uerganaer,   Hooded,  see  Lopbod;tes  cucul- 

latuB. 
Uemla  mlgratorla,   see  Planestlcua  mlgra. 

MkropAltsHl   blmantopus— Stilt   sandpiper. 
Feeding  on  mosqultoeii,  Ctrc.  7G,  p.  2 ; 
Sereta,  Clrc.  79.  p.  8. 
MlcropallBB  whlfneyl— -Rir  owl. 

Beneflclal.  Clrp,  61.  p.  3:  Yt*.  1894.  p. 
217;  Ybk,   189n.  p.  090;  Tbk.  1808, 
p.  628. 
Brief  account.  Bui.  3.  pp.  11,  IM-tOI. 
MImuB  potfglottoB — >rocklaE  bird. 

Brief    account.    Bui.    38.    p.    84 :    Ybk. 

1900.  p.   416, 
Damnee  to  trult.  Bui.  30,  p.  03 ;  Rept. 
1890,  p.  281. 


UlmuB  polyglottoa — (?ontlnn#d. 

Feeding  on  boll  wesTll,  Bui.  22,  p.  16; 
Bui.  20,  pp.  S.  14,  21 :  Bnl.  29.  pp. 
6.  22.  23.  30:  BdI.  88,  p.  84,  Clrc. 
64,  p.  0 ;  cotton  worms,  Bnl.  26.  pp. 
20,  21. 
Food  at  Har«ball   Ball.   BnL   IT,   pp. 

34,  88,  02,  104,  110. 
Food  in  CalUornla,  Bnl.  30,  pp.  02-06 

<S8  stomachs). 
Food  of  nestlings,  Ybk.  1900.  p.  416. 
Formal    report.    Ybk.    1890,    pp.    406, 

400,  41»-41«  (16  atonueba). 
Reference   to   atadtea   of   food   babltn. 
Ybk,  1899.  p.  266. 
Unlotilta    varin — Btack-and- white    cceeper. 

Brief  account,  Bui,  38,  p,  76, 
UocklDR  bird,  see  MImus  poljglottos, 
MolothruB   ater — Cowbtrd. 

Brief  account.  Bui.  38.  p,  07. 
Damage  to  Inilt,  Bnl,  1,  p.  £46 :  grain. 
Rept.    188T,  pp.   428.  429,   430-431; 
Rept.    1898,    p.    89;    Tbk.    189T,    p. 
SS2;  Tbk.   1898,  p.  222;  rice,  Bnl. 
88.  p.  57. 
Feeding  on  boll  weerll.  Bnl.  22.  p.  16; 
Bui.   2B.   pp.   8.  9,   12.   21;   Bui.   29, 
pp.  8.  T.  18,  28,  80;  Ctrc.  64,  p.  6 ; 
mnlbenies,  Rept.  1890,  p,  28K ;  weed 
seeds,  Bol.  28,   p.   8:  Ybk.    1898,   p. 
222. 
Food  at  Hanhall  Hall.  Bui.  IT.  pp.  14, 

B2.  80,  70,  71.  77,  91.  111. 
Formal   report,   Bui.   13,  pp.  9,  t«-M 

(044  stomachs). 
Other  notes.  Bnl.  IS.  p.  29. 
Munia  nisorli.  see  Padda  oryitrora. 
Uantft  orrstTocs,  see  Padda  orTxtroM. 
Murre,  Pallaa's,  sec  Urlg  lomvla  arra. 
MusclTora       focflcata— Bclssoc-talled      flj- 
catcher. 
Feeding  on  boll  weerll.  Bui.  32,  p.  16; 
Bui.  2B.  pp.  8,   13.  IS.  20.  21 ;  Bnl. 
29,  pp.  6,  10,  26,  30;  Clrc.  64,  p.  G, 
MyadestPH  towniiendl — Solltnlrc 

Feeding  un   berries  of  Jvnirieni*  oecl- 
dentalb,  Fauna  16.  pp.  123. 133,  139, 
Mfcterla  amerlcana — Wood  Ibis. 

Feeding  on  fleld  mice,  Bnl,  31.  p.  02. 
MylarcbuB     cinerascens — Asb-tb  rooted     flr- 
catcber. 
Food  In  California,  Bui.  34,  pp,  29-32 

(80  stomacbs). 
Other  notes.  Fauna  7,  p.  60. 
Hrlarchul  crinltus — Created  flycatcher. 
Brief  account.  But.  38,  p,  63. 
Feeding  on  boll  weevil.  Bui.  29,  pp.  6. 

14.  16,  23,  29.  80 :  Clrc.  64.  p.  6. 
Pood   at  Marshall   Hall.   But.   17.   pp. 
19-20,  2S,  24.  29.  30,  32,  34,  80.  87. 
38,  40,  St. 
Food  of  neatllntn,  Tbk.  1000,  p.  426. 
Mylochflncs       rlchn  rd  son  l—Wes  tern       wood 

Feeding     in     <1leR      (Bphvdra     AloiM), 
Fkimk  7,  p.  64, 
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UTloehmes  rlchuilionl — ConUnaed. 

Food   In  CallfomU,   Bnl.   S4,   pp.   37, 
••-41  (137  Btomactu). 
Mylochinee  Ttreoa — Wood  pewee. 

Brief   account.   Bal.   3S,   p.    54 ;   Ybk. 
1900,  p.  437. 

Feeding  on  niDlbetriei,  B^t.  1800,  p. 


Nbodu*  hiemalls — Winter  wren. 

Brief  account,  BuL  30,  pp.  06-60. 
Feeding  on  boll  weevil,  Clrc.  64,  pp. 


F(H>d  at  Uarsball  Hall,  Bui.  17,  p.  107. 
Naator  notabUlH — Eea. 

Killed  Boon  after  arrival  in  Hawaii 
because  ol  reputation,  aa  iheep  de- 
■troyer,  Bept  1004,  pp.  290-207. 

NettioD  caroUneDse — Green-wln^ed  teal. 


Brief  B. 


).  19. 


Vegetable  food,  Clrc.  81,  p. 
NlKhthBwk,  ace  Chordelles  vlrgluIanaB. 

Texas,  see  ChordelleB  Bcutlpen- 

Nuelfiagft  colDlnblBua — Clarke'a  crow. 

Feeding  on  bectlPB,  blueberries,  cater- 
plllara,  grsBahopperB.  Fauna  10.  pp. 
110-131 :  piaon  nutH,  Fauna  3,  p. 
94 :  Beeda  of  Pintu  alMeutilli,  FaiuiB 
16.  p.  119. 
Food    of    adults   and    nestlings,    Ybk. 

1000,  p.- 420. 
Other  notea.  Fauna  6,  pp.  18.  100. 
NmneninB    Bmerlcanus — Long.billed   curlew. 
Feeding  on  grassboppers,  Clrc.  70,  p.  2, 
Numenlus    budsonlcuB — Hudsonlan    curlew. 
Feeding    on     crowberries     (Bmp«fnitn 
ntemm).    Fauna    27.   p.    831;   Ybk. 
1903.  p.  877. 
NuD,  Japanege,  see  Uroloncba  acutlcanda. 
Nntcracker.  Ctarke'a,  see  Nuclftaga  colum- 

Nathateb,  PTgrnf,  see  SItta  pygmaea. 

Hed-breaated.  «ee  SItta  canaden- 


Whlte-breasted,    see    SItta    earo- 
Unenala. 
NnttallornlB        borealia — Olive-sided        fly- 
catcher. 
Feeding  on  boll  weevl!,  Bui.  20,  pp.  6, 
15,  24,  30;  Cirr.  6*.  p.  8. 
Njctala  Bcadlca.  see  Cryptoglaoz  aesdica. 
Nyetala  tengmaiml  richBrdsonl,  Bee  Crypto- 

glaui  funerea  richardaonl. 
Nyctea   nyctea — Sncwy  owl. 

BeneflclBl,    Ybk.    1B9S,    p.    600;    Ybk. 

1806.  p.  028. 
Brief  acconnt,  Clrc.  61,  pp.  3.  Itt  Ybk. 
1604,  pp,  21T,  IfB. 


Nyctea  nyctea — Continued. 

Feeding  on  brown  rat.  Bui.  33.  p.  3S ; 
fleld  mice,  BnL  31,  p.  GOi  Ybk.  1808, 
p.  871 :  pocket  gophera.  Bui.  5,  p. 
21 :  rabbits.  Ybk.  1007,  p.  336 :  sper- 
mophlles,  Bal.  4,  pp.  IS,  18 ;  vary- 
ing haree  {Leput  amerloanua).  Fauna, 
27,  p.  376. 

Formal  report.  Bal.  8,  pp.  11,  lBt-lB7 
(3S  etomacba)  ;  Kept.  IBS?,  p.  422 
(6  atomacbl). 
Nyctlcorai       nyctlcorai       lUOTlna — BlBck- 
crowned  night  heron. 

Brief  acconnt,  Bnl.  SS,  p.  26;  Ybk. 
1000,  p.  43S. 

Feeding  on  carp.  Fanna  7,  p.  20; 
fleld  mice,  BoL  31,  p.  52. 

F\>od  at  HanibBll  Hall,  Bnl.  17,  pp. 
S3,  81. 

Food  of  neatllngH,  YDk.  1900,  p.  43S. 

InJorlooB  to  flah,  benee  exempt  from 
protection  in  certain  Slatea.  Bnl.  12, 
p.  30;  Bnl.  12  (rev.),  p.  43. 


14,  p.  28. 
Oidemla  americana—Bcoter. 

Feeding  on  newly  sown  millet,  Bui.  2, 
p.  73. 
Oidemla  deglajidl — White-wlnged  scoter. 

Feeding  on  wild  celery,  Clrc.  81.  p.  8. 
Olblorcblius  hiemalls.  see  Nannus  hlemalta. 
Olor  cotamblBnus — Whistling  swan. 

Food  at  Uaraball  Hall.  Bal.  17,  p.  81. 
Oreortyx  pieta — Mountain  quail. 

Formal  report,  Bui.  21,  pp.  58-60  (23 
stomachE). 
OreoBCoptes  raontBons — Sage  thrasher. 

Feeding  on  buftBlo  berries,  Fauna  33.  p. 
241. 


230. 
Oriole.  Baltimore,  see  IctemB  galbala. 

Bullock'a,  see  Icterus  bullock! 

Grayson'B,  sec  Icterus  graysont. 

Orchard,  see  Icterus  sparius. 
Osprey,    see    Pandlon   hallaStua   earollnen- 

SlB. 

Otocorts  Blpestris — Homed  lark. 

Brief  account.  Kept.  190B,  pp.  SOB-SOfl. 
Damage   to  grain.   Ybk.    I^.   p.   352 ; 

newly  sown  wheat,  Fauoa  T,  p.  68. 
Feeding  on  weed  seeds,  Ibk.  1898,  pp. 

222.  230.  232. 
Food  at  Marshall  Hall,  Bui.  17,  vp.  TO, 

71,  •!. 
Food  In  California.  Bal.  28,  pp.  •,  30- 

32  (2BT  stomachs)  ;  Bui.  84,  pp.  44- 

47    (250  BtomacbB). 
Pood    in    Barope    (of    the    subspecies 

Sava)   similar  to  that  of  American 

racei,  BnL  23,  p.  11. 
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Otocorla  ■Ipeatcis — CoDtlnaed. 

Famud  report,  Bnl  23,  pp.  7-«  (1,1H 

■tomactu) ;    Etetit    1692,    pp.    193- 

167  (S9  atonutcbB). 
Killed   b;   eadiiE  polaoned   whoU;   f. 

Bui.  352,  p.  8. 

OtiiB  ulo— S«r«ech  owl. 

Beoeflclal.  Ibk.  1895,  p.  690:  Tbk. 
1896,  p.  628;  Tbk,  1897,  p.  670. 

BouDtj  laws,  Ybk.  1899,  p.  281. 

Brief  sccouDt,  Bui.  31,  pp.  49-60;  Bnl. 
38,  p.  43  :  Clrc.  61,  pp.  3,  It-lt  (254 
BtomBcbs)  ;  Kept.  1889.  pp.  372- 
376;  Ybk.  1894,  pp.  217,  S»-tM| 
Ybk.  1900,  p.  430. 

FMdInK  on  brown  rat,  But.  83,  p.  34  ; 
bnckwbeat,  Bui.  2,  p.  121  ;  Engllah 
■parrow,  Bui.  1.  pp.  32,  ISO,  23S ; 
Bept   1886,   p.  24Si  Held  mice,  But. 

31,  pp.  49-00;  Yhk.  IMS,  p.  371: 
hoTii«d  larkB,  Bui.  23,  p.  12;  see^ 
Wbett,  Bui.  2,  p.  121. 

Food  at  Uanhall  HaU,  Bui.  17,  pp.  19, 

32,  S6,   86    <5   ■tonwchH). 

Food  of  nestllngB.  Ybk.  1900,  p.  4S0. 
Formal  report,  Bui.  3,  pp.  11,  14,  148, 
ie»-17t  (2G4  BtomacbB)  :  Kept.  1887, 
pp.  420-421    (94   BtoDWCbl). 
Other  noles.  Bui.  1.  pp.  32,  160,  238 ; 
Kept.  1886,  p.  245. 
OtuF  Bammcolus — Flammnlnted  acreecb  owl. 
Beneaclal,  Ctrc.  61,  p.  3;  Tbk.  1894.  p. 
217;  'Tbk.  189S.  p.  600;  Tbk.  ISOS, 
p.  S2B. 
Brief  Bcconut,  Bui.  3.  pp.  11.  17«-174| 

Etpt.  1889,  p.  376. 
Feedtus  00  beetles,  other  IniectB,  and 
scorpion.  Fauna  3.  pp.  39.  91. 
OrenMrd,  see  Selnma  aaTocaplllna. 
Owl,  American  bam.  see  Alnco  pratlncola. 
Barred,  see  Strli  varla. 
Burrowing,    see    Bpeotfto    caolcalarla 

hnKwna. 
Blf.  see  Hlcropallu  wbltnejl. 
Ferrustnooa   pygmy,    see    Qlaucidlom 

pbaltenoldes. 
Flanimulated  aereecb,  see  Ottis  llam- 

meolna 
Florida  burrowing,  see  Speotyto  cunl- 

cularla  florldana. 
Oreat  ktb7.  see  Bcotlaptei  nebulosa. 
6reat  homed,  see  Bubo  Tliglnlanus. 
Hawk,  see  anrnia  ulnla  caparoch. 
LoDs-eared,  see  Aslo  wltsonlauus. 
Old'World  bam,  see  Aluco  Qammeua. 
Old-world  loug-earedi  see  Asia  otiu. 
Prsmy,  Bee  Olaucldium  gnoma. 
Rlcbardson'a,  see  Crjptoglaux  (unerea 

rlcbardaonl. 
Baw-whet,  see  Crjptoglauz  Bcadlca. 
Bcreecb,  see  Otua  aslo. 
Short-eared,   see  Aslo  flammoufi. 
Bnowj,  see  Nyctea  nyctea. 
Spotted,  see  Strti  occldeutalla. 


O^echna  TocUema — KJlIdeer. 

Feeding  on  armj  worm,  blllbngs.  CIrc. 
T9,  p.  6;  boll  weeTils,  Bui.  22,  pp. 
IS,  18:  Bui.  26.  pp.  8.  9,  14,  SI; 
Bal.  29,  pp.  6,  T.  11,  20-21.  27,  30  ; 
Clrc.  57,  p.  4;  Clrc.  6*.  p.  5;  Clrc. 
79,  p.  6;  click  beetles,  clover-leaf 
tieetle,  clover-roat  curcullo,  corn-leaf 
beetle,  cotton  worm,  cotton  cutworm, 
,  Clrc.  7B,  p.  6:  crane  flies,  Clrc.  79, 
p.  4 :  crayaahes,  cutwonna,  Clrc,  T9, 
p.  6 ;  DjtlBcld*,  Clrc.  79,  p.  8  ;  grape- 
vine colaspis,  Clrc.  79.  p.  6;  grasa- 
boppen,  Clrc.  79,  p.  2 ;  boiseUea, 
arc.  79.  p.  4 :  mosqaltoea,  Clrc.  79, 
p.  2;  Bept  1908,  p.  077;  KervU, 
Clrc.  79,  p.  8 ;  rice  weevil,  tobacco 
worm,  wireworma,  Clrc.  79,  p.  6. 

Killed  by  eatln«  poisoned  gram,  Tbk. 

1908,  p.  808. 

Other  notes.  But.  22,  pp.  15-16;  BuL 
29,  p.  2T. 
Oxeye,  see  Pams  major. 

F. 

Padda  oryzlvora — Java  sparrow. 

Admlaslon    to    Hawaii    denied,    Bept 

1909,  p.  642. 

Damages  rice.  Tbk.  1906,  p.  177. 

Injurious  In  Hawaii,  Kept.  1902,  p.  213. 
Paddy  bird,  see  Padda  oryslvora. 
Pandton   batlaStns   caroUnenala — Oaprey. 

Bounty  laws,  Tbk.  1809,  pp.  2B6,  279. 
280,  281. 

Brief  account,  Bui.  SS,  p.  41. 

Food   at   Marshall   Hall,   BuL   17,   pp. 

Food'  of  nestlings,  Tl*.  1900,  p.  430. 
Formal  report,  Bui.  3,  pp.  15,  16,  180- 

in  (12  stomacbs). 
IdJutIoub.  BuI,  38,  p.  10. 
Protected,    or    excepted    from    bounty 

laws  In  certsln   States,  Bal.   12,  p. 

29:  Bui.  12  (rev.),  p.  32;  HA.  1890, 

pp.  266,  279. 
Paraliuteo      nnlclnctna      harrlsl — HarrU'a 

Bcneflclnt,  Clrc.  61,  p.  3;  Tbk.  1894, 
p.  217;  Ybk.  1896,  p.  580;  Ybk. 
1898.  p.  028. 

Feeding  on  cotton  rnt  (Slffmodon  hU- 
p(dH>  lertanua).  Fauna  20,  p.  116; 
rabblta,  Ybk.  1007,  p.  836;  iper- 
mopbllcB,  Bui.  4,  pp.  16,  IT;  wood 
mt  (\co(onia  mlcropiM),  Fauna  25, 
p.  112. 

Formal  report,   Bui.   3,  pp.   11,  47-48 
(6  atomacha). 
Paroquet,    Carolina,    see    Conuropsls    caro- 

Parrot,  Double  yellow-headed ,  see  Amasona 

Mountain,  aae  Nestor  notabUl*. 
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Partrldee,  EuropMn    common,    we    P«rdli 

HnncarUn,  see  Perdli  perdli. 
SpruM,  see  Canachttea  csnadeD- 

PnriiB   atrlcaplltuB,   Me    PentheBtea   strlca- 

pllEui. 
PHrua  bipolar,  bm  BRolopbui  blcolor. 
Parus  ceruleuK,  aee  CraDUCu  cnruleuB. 
PaniB    carollaenelB,    see    Pentbeates'  caro- 

UnenslE. 
ParuB  gam  bell,  aee  PentbeBtea  gtmbell. 
Parua  iDoroatua,  aee  Beolopbua  iDarnatus. 
Parus  majoi' — Great  titmouie, 

AdmlBiloii  denied.  Rept  1M2.  p.  213: 

Tbk.  leos,  p.  MS. 
EtoDOmlc  stataa,  latroduvtlon  dangcr- 

ooa,    etc.,    Bept.    189B,    p.    67 ;    Xbk. 

I89S,  pp.  eo,  104-105,  lOT,  109.  110. 
Ptraa  paluBtria,  see  Pieelle  palualrla. 
Parua   rufeBceaa.   see   Pentbeatea   rufearena. 
Parua   wollwebetl,   aee   BsolopbuB   wollvre- 

berl. 
Passer  domeitleua — EngUab  aparrow. 

AdmlealoD    denied,    Clrc.    34,    p.    7;    F. 

Bui.  160,  p.  *S ;  F.  Bui.  ISO,  p.  42  ; 

F.    Bui.    470,    p.    301 :    Bept.    1900, 


Admlaalon  to  West  Anatralla  pro- 
hibited, Rept.  18B0.  p,  08. 

BoQDtj  lawa,  Clrc.  17,  p.  4;  Kept. 
1889,  p.  65:  Ybk.  189B,  pp.  50,  38, 
H8,  60,  81,  86,  67 ;  Ttk,  1890,  p.  266. 

Brief  account,  Bui.  9,  pp.  17,  IB.  20 ; 
Bui.  38,  p.  60:  F.  Bui.  SS3,  p.  6: 
Ybk.  1800,  pp.  420-422. 

Driving  otber  birds  away.  Bui.  29,  p. 
11:  Ent.  Clrc.  20  |p.  2| ;  Clrc.  2 
Ip.  1]  :  Clrc.  58,  pp.  2,  8;  Clrc.  57, 
pp.  3-4 :  F.  Bui.  383.  p.  6 :  Rept. 
1807.  p.  486;  Bchedule  4  Tp.  H. 

Economic  atatua.  Introduction  daoger- 
oua,  etc.,  F.  Bnl.  160,  p.  48 ;  F.  Bui. 
180.  p.  42 ;  Rept.  1886.  p.  258 :  Bept. 

leoe,  pp.  4oe,  415 :  Rept  I807.  p. 

4B3t  Ybk.  1898,  pp.  90.  88-101,  104. 

108,    lOB,    110;   Ybk.    1889.   pp.   2gT. 

290.    292;   Ybk.    1804.   p.   D15 ;   Ybk. 

1805.  p.  546 ;  Ybk.  1908.  p.  248. 
FeedluK  on  mulberrlpB.   Rept.   1880.  p. 

285 ;   potato  beetle,    Rul.   32,   p.   47  ; 

acale   Insects.    Ybk.    1G06.   pp.    ISl, 

196 ;  weed  aeeda,  Ybk.  1898,  pp.  223- 

S24,  225,  232. 
Pood  babltB  at  Maraball  Hall,  Bnl,  IT. 

pp.    17,   23,   24,  28,    30.   3*.    36,    38, 

C6,    61,   66,    B8-<B,  70,  88,    110    (53 

BtomacbB). 
Pood  of  oeatllngB,  Ybk.  1900,  pp.  420- 

422.  438. 
Forms]  report.  Bui.  1,  pp.  1-40S  {636 

BtomacbB)  ;  But.  15,  pp.  15,  17,  21. 

26,    27.   81,   32.    34.   38,   40.   48.   48. 

EO,    *t-t    (798    Etomacba)  ;    Rept. 

1886,  pp.  23S-S46. 


Passer  domeatlcus — Continued. 

Injntloua,  Bui.  12,  pp.  13,  3S,  36;  BuL 

12   (rev.),  pp.  20,  21,  42;  Bnl.  81. 

pp.  38,  43,  4S,  60  ;  F.  Bui.  160,  p.  48  ; 

F.   Bui.   180,  p.   42  ;   F.  Bui.   470,  p. 

SO;  Kept,  1886,  p.  258;  Rept.  1888. 

p.    374 ;    Rept    18S1,   p.    271 ;    Sept. 

1890,  pp.  68-68;  Rept.  1901,  p.  160; 

Rept.  1906,  pp.  408,  415  ;  Bept.  1907. 

pp.    600-«01 :    Tbk.     1895,    p.    418 ; 

ITbk.   1887,   p.   670;   Tbk.   1888,   pp. 

228,   232;   Tbk.    1904,   p.    615:   YU. 

1906,    p.    546;   Ybk.    1807,    pp.    173- 

174,  177;  YM.  1909.  p.  248. 
mjurioua    In    AuitralaBlB.    Bept.    1899, 

pp.    68-69;    BuwBll,    Rept.    1902,    p. 

213;  Ybk.  1898,  p.  280;  India,  Bui. 

1,  p.  303. 
Hetboda   ot   deatraylng,   P.   Bnl.   Sft3, 

pp.  6-11;  Etept  1887,  pp.  423-426; 

Rept.   1898,  p.  66. 
Otber  Dotea,   Rept.  1887,  pp.   400-401, 

424-120 :   Hept.   1891,  p.   271 ;  Eept. 

1898,    p.    06:    Bept.    1907,    pp.    493, 

500-501  ;    Rept.    1808,    pp.    577-578, 

586-587;   Rept.   1600,   pp.   B39-640: 

Ybk.  1886.  p.  418. 
Reference   lo   atnillea   of   food   hablta, 

Ybk.  1896.  pp.  284-265.  26S.  291. 
RepresBlve  measures  employed  In  Call- 

tornia,    Rept.    1908,    pp.    57T-S18, 

686-58T;    Rept    1900,    pp.    539--540. 
Request   for   Information  on  economic 

relalloBS,    Ent    Clrc.    20    [p.    21  ; 

Clrc.  2  I  p.  1];  Rept  1888,  p.  281; 

Scbednle  4  (l). 
Sparrow  bunta,  Ybk.  1896.  p.  6T. 
Pasaer  blapanlolengls — Bpanlab  aptrroir. 

Injurious  In  Algeria,  Bui.  1.  p.  302. 
Paeaer  ludicus,   aee  Pnaaer  domeatlcas   (In- 

JurlouB  In   India). 
Pnaaer  montanus — Tree  sparrow. 

Economic  statue  and  Introduction,  Bat 

1,  pp.  191-104  :  Ybk.  1860,  pp.  287- 

288. 
Pasaerculua  prtncepa — Ipswlcb  sparrow. 
Formal    report,    BuL    15.    p.    66    (66 

stomscbs), 
PasserculuB  aandi 


Brief  account,  Bnl.  86,  p.  02. 
Feeding   on    boll    weeTll,    Bnl.    22,    pp. 

11,  16 ;  BuL  25,  pp.  8,  21 :  Bnl.  29, 

pp.  e,   16,   27,   28.  30;  But  88,  pp. 

9,  62 :  Clrc.  64,  pp.  B,  4,  B. 
Pood  at  HarabaU   Hall,   Bnl.   IT.  pp. 

16.  30,   32.  35,   38,   Tl,  TS. 
Formal  report.  Bnl.  IS,  pp.  37,  B*-*!, 

80   (119  stomachs). 
InaectlrorouB,  Bui.  1,  p.  S2S. 
PasserellB  lllaca — Poi  aparrow. 

Feeding  on  boll  weeTll,  Circ.  64,  pp.  S. 

B;    weed    aeeds,   Bui.    15.   p.    27;    P. 

Bui.    B4,   p.    28:    P-    Bnl.    54    (tct.), 

p.  82 ;  Ttt,  1808.  pp.  222,  226.  227. 


INDEX  TO  PAPBB8  RELATING  TO  POOD  OP  BIBD8. 


PawMrellB  lllac« — ContlnD«d. 

Food  at  Manball   Hill,   Bui.   17,  pp. 

16,  7T. 
Pormal   report,   But.   10,   pp.   27,   28, 
87,     *2,    43,    74,     83,    B7-8»     (127 
stomachs). 
PuierberbDiiu       caQdacntas — Bharp-talled 


Pood   at  Uaraball  Hall,   Bui.   17.   pp. 
s2.  ss.  Bs.  se. 

Formal   report.  Bui.   IS,  pp.  24.  Bt~i4 
(7  atomachs). 
Paoerherbalua    maritlmiu  —  Seaside   apar- 

Ponnal  report.  Bal.  IS,  pp.  6S-6fl  (SO 
BtoDiachB). 
PasBerbertmlu*   nelaonl-^Nel^n'a    sparrow, 

Pormal  report.  BuL  IS,  pp.  84-66. 
PUMerlna  olrla — Fainted  bunllng, 

PeedlDg  on  boll  weevil,  Bui.  29,  pp.  S, 
i:.    17,    18,   20-21;    Bui.   29.   pp.    8, 
9,   19,  30:   Bnl.   38,  p.  9 ;  Clrc,   84, 
p.  6. 
Paaaerina  c;anefl — Indlso  banting. 

Brief  account.  But.  38,  pp.  9,  68. 
Food  at  Uarahall  Hall,  Bal.  17.  p.  98. 
PntMrlaa  □  I  valla,  see  Plectropbenai  nlvalU. 
Pedlscetea       pbaatanellua    ^-    Sharp-tailed 


Favorite  vegetable  fooda,  Tbk.  1906,  p. 
194. 

FeedlDB  on  ants,  barlej,  beetles.  Pnuna 
27.  p.  350;  berries  of  VHyumum 
paud/lBrum,  CHtklna  of  alders  (AliHu 
alnobelvla  nnd  A.  incana),  Fauna 
27,  p.  349 ;  leaves,  myriapoda, 
Fanna  27,  p.  3S0 ;  potato  beetle,  Bui. 
32,  p.  47. 

Ponnet  report,  Bnl.  24,  pp.  EO-lt  (43 
stomachs). 
Peep,  Bee  Ereunetes  puslllas. 
Pelecanas  fuacas,  see  FelecannH  occldenta- 


Pellcan.  Brown,  Bee  Pelecanns  oceldentalla. 
Pelldna  alplns  sakballna — Red-backed  anad- 

plper. 
Feeding  on  DTtlscidB,  Hereii,  Clrc.  79, 

p.  8. 
Pentbefles  atrleaplllDa — Black-capped  cblck- 

BeneBclal,  Tbk.  1891,  p.  S70. 

Brief  account.   F.  Bui.   54    (rev.),  pp. 

43-44    (28»  atomacbs)  ;   Tbk.   1900, 

pp.   295-296. 
Peedlng  on  eggs  of  lall  cankerworms. 

Bnl.    17,    p.    108;    larve    ot   codling 

moth  (probably),  Tbk.  189B,  p.  105; 

plant  lice,  Bui.   IT.  p.  108;  acale  In- 

■ects,  Xbk.  1006,  p.  197. 


Pentbestes  atrlcaptllaa — Cod  tinned. 

Reference   to   studies   of   food   habltB. 

Tbk.  1899,  pp.  2S3-264. 
RelatloDB  to  orchards,  Tbk.  190O,  pp. 
295-296. 
Penthestea    carotlnenais — Carolina    chicka- 
dee. 
Brief  accoant,  Bnl.  38,  p.  89. 
Feeding  on  boll   weevil.  Clrc.   64,  pp. 
4,    5 ;   scale   losects,   Tbk.    1908,   p. 
197 ;  seeds  of  ragweed,  Bui.   15.  p. 
42. 
Food  at  Hanhall  Hall,  But.  17.  pp.  20. 
23,  24,  34.  35.  39,  60,  71.  77.   107- 
168  (7  Btomacha). 
Other  notes,  F,  Bui.  54  (rev.),  p.  44. 
PeDthestea  garabell — Mountain  chickadee. 
General  nnture  of  toad.  Bal.  30.  p.  Tl. 
rateacens  —  Chestnut-backed 


Feeding  on  scale  InsectB.  Vbk.  1906.  p. 

194, 
Food  In  California.  Bui.  80,  pp.  70-71 

(57  BtomacbB). 
Perdli  perdli — European  common  partridge. 

Brief  account,  Tbk.  1909.  p.  252. 
Perisoreoa  canadenBlB — Canada  Jay. 

Feeding  on  carrion,  Fauna  30.  p.  80 ; 

crowberrlea      (Brnpelmm      nipmiB ) . 

Fauna  27,  p.  401 ;  refnae  and  scraps 

of  meat  about  camp,   Fauna  24,  p. 

71 ;  Fauna  30.  pp.  40.  62. 
Other  notes.   Fauna  6.  p.   18;   Panna 

30.  p.  89. 
Useful  as  acsvengers.  Fauna  SO,  p.  61. 
Petrel,  Black,   sec  Occanodroma  melanla. 
Petrocbelldon  luulfrons— aiff  awallow, 
BcDeflclal.  Bui.  1,  p.  89. 
Brief  aceonnt,  Bui.  38.  p.  TO ;  P.  Bal. 

64,   p.   31;   P.   Bui.   64    (rev.),   pp. 

36-3a 
Feeding  on  boll  weevil.  BnL  29.  pp.  6. 

12-18,   24-25.    30;    Bui.    38,    p.    70; 

Clrc.  «4,  p.  a. 
Food  In  CaKfomla.  Bui.  80.  pp.  28-30 

(123   stomachs). 
Protection  urged,  as  enemy  of  boll  wee- 
vil,   Clrc.    56.   pp.    1,   2,    3,   4;    Clrc 

B7,  pp.    1,   2. 
Relation  to  bedbngs,  Bui.  29,  pp.  8.  13 ; 

Clrc  56,  p.  2;  Clrc  67.  p.  2;  beea, 

Rept.  1004,  p.  204. 
Pewee.  Western  wood,  see  Hylochanes  rich- 
ardsonl. 

Wood,  see  Ifylochanes  vlrens. 
Fbalnopepla  nitena — Phalnopepla. 
Damage  to  ttult,  Bui.  32.  p.  81. 
Feeding  on   InaectB,   mistletoe  berries, 

Fauna  7,  p.  113. 
Phalacrocorai  aorltua — Donble-crested  cor- 

Feedlng  on  tlah.  Bui.  88,  p.  16. 
Phalacrocorai   nrile— Red-faced  connoraot. 

Food  of  neatllngB.  Tbk.  1900.  p.  434. 
Phalarope,  Northern,  see  Loblpee  lobatns. 
WUson'a,  me  Stegan<qnis  tricolor. 


IlIDEZ  TO  PAPBBS  BBULTINa  TO  FOOD  OP  BIBDS. 


Phalaropua  lobatoi.  lee  Loblpea  loUtiit. 
Phaleila  piltUculi — Paroquet  •ulcleL 
Food  ol  ueitllugs.  Ybk.  1000,  p.  433. 


Feeding  an  sails.  Bui.  2t,  p.  SI. 


Damase  to  gaidens  and  graia,   B«pt. 

1888.  pp.  486,  487,  189i  YWt. 

pp.  3a2~3eS. 
Food  of  joaat  Id  captlTltj.  Xbk.  1300. 

Phvaunt,  Cammon,  aee  Phatlanuc  colchlcni 
Snsllih,  fee  Pbaalsnua  cotcblcni 
BlnK-necked.   Me   PbaalauuB   tor- 

PhUohela  mlDor—Woodcock. 

Brief  account.  Ybk.  1000.  p.  431 ;  Tbk. 

1001,  p.  440. 
Feedlns  on  click  beeUea,  CIrc.  70,  p.  0 : 
crane  fllea.  Clrc.  TB,  p.  4 ;  cutwornu, 
CIrc  7S,  p.  6 ;  graHhoppcn.  Clrc. 
73,  p.  4 !  wirewonna,  Clrc.  TO.  p.  6. 
Food  at  Uarahall  Ball,  Bui.  IT,  pp.  10, 

21,  24,  38,   B1-8J. 
Food  of  neatUnEi,  Tbk.  1000,  p.  432. 
PhUBotomuB  plleatua — Pileatad  woodpecker. 
Brief  account,  BuL  86,  p.  48. 
Dlatrlbutlng  poison  Bbus  tceda,  Bapt. 

1800,  p.  £88. 
Formal   report,  Bal.  7,  pp.  8.   10,   11, 
31,  Se,  30   <23  ■tomacbi)  ;  Bnl.  87, 
pp.  10,  ••-•(  (80  atomacbaj. 
Relation  to  treea.  But,  30,  p.  S. 
PiKBbe,  aee  Sarornis  plKBbe. 

Black,  aee  Sayornia  DUrrleana. 
Baj'i,  aee  Sajamla  aaroa. 
Pica  plea  budaoala — Macple. 

Feedlnc  on   carrion.  Fauna  5,   p.  90 ; 
Bald  mice    (WlorDtiw  aiantanM),  F. 
Bui.  336,  p.  12. 
ElUad    br    eatloc    poleooed   cnln.    F. 

But.  862.  p.  8 ;  Ttik.  1006,  p.  806. 
outer  note*,  Fauna  S,  p.  16 ;  Fauna  IS. 
p.  60. 
FlelcorriiB  eolumUanaa,  •••  MocUraBa   co- 


Plcoldaa     americenna  —  Tbree-toed     wood- 

Brlat  account.  Bui.  7,  p.  38. 
Formal  report.  But.  87,  pp.  10,  11,  t&- 
07  (23  itoauehB). 
Plcoldea   arcUcuB — Arctic   tbreC'toed    wood- 
Brief  account,  BuL  7,  p.  S3, 
Feeding   on   aeale   Inaeeta,    Ybk.    1903. 

p.  107. 
Formal    report,    Bui.    37,    pp.    10,    11, 
H-II   (28  •tomacba). 
Pigeon.  Band-tailed,  aee  Columba  taaciata. 
Common,  aee  Colamba  Uvla. 

,   Me   EEctoplatea  mlgtktft- 


Xiea  Martaa,  aee  Columba  BaTiroa- 


Pigeon,  WUd,  «e«  BctopUtet  ml«ratorlns. 

Wood,  aee  Columba  palumhaa, 
Plnlcola  enucleator  ataacensla — *'f  fc«  pine 

Feeding  ob  aeeda  ot  alder  (Atiuu  olKO- 
ietuta),  Faana  27,  p,  41Si  dwarf 
blreb    (BofKls  tMiM),   Fauna  ST,  p. 

Plnlcola  enucleator  leacura — Plaa  graabeak. 

Brief  accouDt,  Bui.  82,  p.  6. 
rintall,  aee  DaSla  acuta. 
PIpllo   crlaulla— CalUomla  towbae. 

Feeding  on  scale  iiuect*.  Ybk.  1006,  p. 
134  ;  weed  aeeda,  Ybk.  1808,  p.  230. 
Food  In  Caltfornia.  Bui.  S4.  pp.  63-03 
(300  atomBcbs). 
PIpllo  erythrophlliatmuar—Towliee. 
Brief  account,  Bui.  88,  p,  07. 
Feeding  on  boll   weevU,  Bui.    20,   pp. 
8,  20,  23,  30;  CIrc.  64,  p.  5;  weed 
aMda,  Ybk.  1638.  p.  280, 
Food   at   Manball   Hall,   Bnl.    17,  pp. 

30,  34.  S9,  36,  18. 
Food  of  naatllnga,  Ybk.  1300.  p.  4ia 
PIpllo  macula tua  Begalonrx — Spnrrad  tow- 
bee. 
Feeding  ui  acala  Inaeeti,  Ybk.  lOOS,  p. 
104. 
PIpllo  macnlatui  anbapeelea — Spotted  tow- 
heaa. 
Food  In  Cslltonita,  BnL  34,  pp.  at~» 
(180  Btomacba). 
Plptt,  aee  Antbua  rubeecena. 
PIranga    bldentata    flammea — Tree    Uariaa 


Feeding  on  wild  flg,  Fanna  14,  p.  61. 
PIranga  eirthromeUa— Scarlet  tatiager. 

Brief    account.    Bui.    33,    p,    6B  i    Ybk. 

1000,  pp.  418-jlO, 
Feeding  on  mnlberrlca,   Rept,   18S0;  p. 

28S ;  potato  beetle,  Bui,  82,  p.  47. 
Food   at    Uaraball    Hall,    BuL    17,   pp. 

20,  20.  SO.  30.  40,  38. 
Food  of  neetUnga,  Ybk.  1000,  pp.  418- 

410, 
PIranga  ludorlclao* — Wealern  tanager. 
Damage  to  fruit,  Bui.  32,  p,  61. 
Feeding  on  beetle.  Fauna   7.  p.    108;  - 

caterplllara.  Fauna  10,  p.  12T. 
Food    In    Caltfornia,    Bnl.    SO,    pp.    0, 

*•-•■  (46  atomacba). 
Otber  notea.  Fauna  14,  p,  32, 
Relation   to  fruit   In   CallfomU.  Ybk. 

1004,  p.  242. 
PIranga  rubra — Summer  tanager. 
Brief  account,  BuL  38,  p.  70. 
Food    at    Marsball    Hall,    BuL    17,   pp. 

40,  00,  61,  08. 
Plrcbla  balrdt — Balrd'a  eaadpiper. 

Feeding  on  clorer  root  enreullo,  Clrc. 

70,  p.  e :  crane  Slea,  Clrc.  73,  p.  4 ; 

entworma.  Clrc  TO.  p.  6 ;  granbop- 

pera,    Clrc    70,    p.    4;    ottMaultOM, 

arc  7B,  p.  2. 


.,C(iog[e 


IKDBX  TO  PAPEBS  SELATINQ   TO  FOOD  OF  BIBDS. 


-  Wblte-rumpad  und- 


PItcUb  fiuclcollli 

EyedInK  an  cloTcr  root  curcolto,  Clrc. 
TB,  p.  8 ;  tnuhopperi,  Cltr.  79,  p.  *. 
Ptaobla  maculatm — PectorBl  undplper. 

FMdlDK  OD  bUl-lwci.  click  bMtiM, 
cloT«r  mot  cureullo,  corn-Ieal  Iwctle, 
Clrc.  TB,  p.  6;  crana  flica,  CIn.  T&, 
p.  2 ;  cutiToniu,  Clrc.  TB,  j>.  8 ; 
D7tl*cld>s  Clrt.  79,  p.  8 ;  honefllta, 
Clrc.  7B,  p.  i;  m»aqaltoH,  Ctrc,  7e, 
p.  2 ;  Tlrewonna,  Clrc.  TB,  p.  6. 
PtooUa  mlantllla — Leaat  aandplpar. 

Feeding  an  grasaboppera.  Clrc.  7S,  p. 
i ;  maaqultoea.  Clrc.  TB,  p.  2. 
Planiatlciu  grareoDl — Trea  Ifarlu  robin. 

FtedlBK  an  wtid  Og,  Fauna  14,  p.  61 
Plaoeatlcna  mlgratorlaa — Bobln. 

Beneflctal.  Ybk.  1S9T,  p.  870. 

Brief  acconnt,  Bal.  IS,  p.  33 ;  Bnl.  IS 
(nr.),  pp.  29-80;  Bnl.  38,  p.  BS ; 
F.    Bal.    54,    pp.    37-38    (830    Btcm- 

•cba):  r.  Bni.  H  (kt.),  pp.  44-«e 

(000  Blomacha)  ;  Tbk,  IBOO,  pp.  SOS, 

304,    41S:    !bk.    IBOT,    pp.    188-189, 

J76,  178. 
Datnas*  to  fruit,  Bal.  30,  pp.  II,  SO; 

Rept   IBOI,  p.  153;  Tbk.   1B04,  pp. 

243,    344,    252-358;   TU.    1907.   pp. 

188-189,    17(1,    178;   Krap««,   Bui.    1, 

pp.  SS,  270,  824. 
Feeding  on  bvfalo  benlea.  Fauna  T,  p. 

147,  eankcrvom  motha,  BoL'  1,  p. 

110;  charrlea,  Bui.  1,  p.  80;  Bal.  3S. 

p.    91 ;    crowbsrrlcB,    Fauna    27,    p. 

46T;    entwamu,    BdL    1,    p.    2B6; 

Mtrthworma,  Bal.  I,  pp.  86,  94,  204, 

276,  287,   806 ;  Ybk.   1806,  p.  411 ; 

gipay  moth,  Bqit  IBIO,  p.  563 ;  mnl- 

barriea,  Bal.  82,  p.  80;  Rapt.  1890, 

p.   280  i   pfttcbM,    pMre,   BbI.    1.   p. 

2T0;    pcaa,    Bui.    1,    p.    60;    potato 

beetle,  BoL  82,  p.  47 ;  tuaaocfc  motb 

wto'ptllar,  Bnl.  1,  pp.  108,  109,  834; 

Bept.  1888,  p.  S44  ;  aovirbeTrj  (prob- 

ttblr),  wild  grape,  Bnl.  2.  p.  290. 
Food  at  Uaraball  Hall,  Bal.  17,  pp.  14, 

82,  SG,  87,  88,  43,   69,   62,   IW-l«t 

(B  Btomacha). 
Food  Id  Callforala,  Bui.  80,  pp.  B,  20, 

28,  IS-ST  (74  Etomacha). 
Pood  of  nettllnga,  Tbk.  1900,  pp.  411, 

418,  436. 
Inaectlvoraus,  Bui.  12,  p.  14 ;  BuL  12 

(NT.),  p.  22;  Bnl.  38,  p.  9. 
Otber  notea,  Bnl.  1,  pp.  12S,  S04 ;  Bal. 

80.   pp.    II,    20,    94;    Sbk.    1908,    p. 

848. 


Belatton  to  tnilt  In  Callfomis,  Bui. 
80,  p.  20,  Bq)t.  1901,  p.  153 ;  Tbk. 
1904,  pp.  243.  SB2-353. 


Planeatleua  nlgratarluB— Continued. 

RalsUOD   to  orchuda,   Xbk.   1900,   pp. 
308,   S04:    Tbk.    1907,   pp.    188-169, 
176-178. 
Kaqueat  tor   Infonnatlon  on  •conomte 

TClatknu,  Bat.  Clrc  20  (p.  2]. 
Bobbed    of  food   by    BngUab   aparrow, 
Bui.    I,    pp.    86,    94,    204,    275,    286, 
297,  806. 
Plectrophenaz  nlvali* — Snow  bunting. 

Feeding   on    aeeda    of   graaaea.    Fanna 

27,  p.  421 ;  and  weeda.  Fauna  2T,  p. 

421 ;  Tbk.  1898.  pp.  SS2,  2S6,  S27. 

Formal  report.  BuL  15.  pp.  30,  27,  28, 

46,  ll-«4  (46  Btomaeba). 
PulllDg  wbeat,  Bal.  23,  p.  16. 
PIOTer,  Black-bellied,    aee    Sqnatan^   aqua- 

Gkldeo,  Me  Cbaradrlna  dominlcae. 
Mountain,  Me  PodaMcri  montaoua. 
Piping,  aee  .SglallUa  neloda. 
Blnged,  aee  Aglalltla  hlatlcnla. 

iBglalltia    aeml- 


Snowr,  Me  Aglalltia  oiToaa. 
Upland,  aee  Bartranla  longicaoda. 
taoD* — Honntala  plorer. 
Feeding  on  graaaboppan,  CHrc.  79,  p.  2. 
PodUrBbna  podkw»— Pled-Ulled  gnbe. 

Food  at  Ifarahall  Hall.  Bal.  17,  p.  79. 
Hanalcea,  Bal.  38,  p.  14. 
P«»cll«  paloAtrla — Harsb  tltsuniM. 

F^«edIDg  on  teale  laaeeta,  Xbk.  1906,  p. 
191. 
Folloptlla  wralea — Blue-gray  gnat«atcber. 
Brief  account,  Bui.  88,  p.  90. 
Food  at  Uaraball  Hall,  Bnl.  17,  pp.  24, 

84,  108. 
Food  In  California,  Bat.  80,  pp.  84-86 
<30  atomacba). 
PoUaptlla     calllomiea — Black-tailed     gnat- 
Feeding  oa   aeale   Insecta,   Tbk.   1906, 

pp.  194,  198. 
Pood  In  Callfarala.  BdL  SO,  pp.  84-86 
(SO  atamaefaa). 
PalyboTUB  cberlway — Caracara. 

BeneflclBl,  Clrc.  61,  p.  8;  Tbk.   1894, 
p.    217;    Tbk.    1895,    p.    500;    Tbk. 
I6BS,  p.  S28. 
Brief  account,  Bui.  3,  pp.  11,  ItS-ltB. 
Feeding  on   carrion,    Bnl.   2,   p.    120 : 
Jack  rabblta,  Bui.  8,  p.  44  ;  prairie 
dogi,  Bui.  2.  p.  120. 
Food  on  Tree  UarisE  lalanda,  carrloa, 
ignsDOa,  Fauna  14,  p.  SB ;  and  Lrput 
grayiuU,  Fauna  14,  p.  IT. 
Polyboma  tharoa — Carancbo. 

Attempting  to  carry  oK  wounded  duck, 
Bal.  S,  p.  128. 
Focecctea  gramlneua — Teaper  aparrow. 

Feeding  on  boll  wecTii,  Clrc.  64.  pp.  S, 
6;  weed  eeedi,  Tbk.  1898,  pp.  226, 
227,  229. 

Food  at  Haraliall  HaU,  Bal.  17,  p.  10. 
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PwEcetes  gramlDeiis — ContEnned, 

Formal  report.  Bui.  16,  pp.  28,  ST.  iS, 
G«-ee,  62    (130  BtomicbB), 


Food  at   Uarsball   Hall,   Bnl.   IT,   pp. 

19,  81, 

Frairle   chicken,   see   T^mpaancbui   amerl- 

LeBBer.   aec   Tympannchua 
pallldldnctuB. 
Progne  aabls — Purple  martlD. 

Brief  accouDt,  Bui,  38,  p.  TO;  Bui.  30. 
p.  2T :  F.  Dul.  M.  p.  31 ;  F.  But.  54 
(rer.J,  pp.  B.  IS-U. 
FeedlBK  on  boll  wmtII.  BuI.  29,  pp.  B, 
9,  14,  2S,  30;  Bnl.  S8,  p.  70;  arc. 
64,  p.  S. 
Food  at   Ifarsball   Hell,   Bnl.   IT,   pp. 

20,  24,  25,  39,  40,  41.  98-09. 
Food  ot  nestlings,  Tbk.  1900,  p.  41T. 
InsectiTorouB,   Bnl.   33,   p.   9 ;   Bui.   1, 

p.  9e. 
NeatlDg  boies,  Bui.  29,  pp.  9-11. 
Otber  notes.  Bui.  1.  p.  2T4. 
Prepared  food,  Clrc.  56,  p.  3. 
Protection    urged,    as   enem;    ot    boll 

wecTll,  Clrc.  88,  pp.  1,  3-4 ;  Clrc.  5T, 

pp.  2,  3.  4. 
Protonotarta  cltrea — Protbonotar?  wartier. 

iDBectivorouB.  Bnl.  SB,  p.  7B. 
I'aaltrlparuB  mlnlmna — BiiBbtit. 

Brief  account.  F,  BuL  54  frev.),  p.  44 

(06  BtomachB)  :  YM.  IBOO.  p.  296. 
Feeding  on  noitons  inaecu.  Tbk.  1904, 

p.  203 ;  scale  Insects,  Ybk.  1900,  pp. 

194,  19S,  198. 
Food  In  CallfarDla,  Bnl.  80,  pp.  T4-80 

(353  Btomacbs). 
Relation  to  orcbards,  Sbk.  1900,  p.  296. 
Pseudogrrpliia    callfornlanus,    see    Gymno- 

gypa  calltomlanuB. 
Falttacula  [nsiilarla — Tres  Marias  loTsblrd. 
Feeding   on   wild   ng,   Fanna   14.    pp. 

41,  61. 


Willow,  tee  lAgopns  lagopuB. 
PulDn.  Homed,  see  Fratemila  coniiculata. 

Tufted,  Bee  Lnnda  clrrbata. 
Pyrrbuloxla  sinuata — Orny  grosbeak. 
Brief  account,  F.  Bui.  460,  p.  12. 
Feeding  on  boll  weevil,  Bnl,  2B,  pp.  B, 
12,  18,  21;  But.  29,  pp.  6,  19,  30: 


Clrc.  ( 


,  p.  B. 


Q. 

Quaft,  California,  see  Lophortri  calltoralca. 

GaTnbel'B,  see  Lopbortjz  gambell. 
Menms's,   see  Cyrtonyx 

Uountaln,  see  Oreortyi  picta. 
Scaled,  see  Caltlp^la 


Querquednia  dlBcors — Bine-wlnged  teal. 

Brief  account  Bnl.  88,  p.  19. 

Tegetabte  food,  Clrc.  81,  p.  1. 

QuIscatuB  major,  see  Megagnlscalne  major. 

Qulscttlua  qulsenla — Crow  blackbird. 

Brief  account,  Bui.  38,  p.  80;  F.  Bnl. 

B4.   pp.  4,  B4-1*    (2,258  stomacbs)  ; 

F.  Bnl.   54    (rev.),  pp.  4.  26,   «»-«0 

(2.340    BtomachB)  ;    Kept.    ISST,    pp. 

428,   429.  430;   Bept    ISSO,  p.  279; 

Tbk.   18BT,  pp.  348-349 ;   Tbk.  1900, 

pp.   412.   423. 
Damage  to  com.  Bnl.    IT.  p.  96;  Bui. 

29.  p.  8 ;  grain,  Rept.  188T.  pp.  428, 

420.  430;   Rept.  1889.  pp.  368-369; 

Rppt.    1S98,    p.    39;    Tbk.    189T,    pp. 

348-349:  Tbk.   1898.  p.  280. 
Feeding  on    tioll    weevil,    Bnl.    20,    pp. 

6.  7,  8,   11,  IT,  2T,  30;  Bui.   38.  p. 

60 ;  Clrc.  04.  p.  6 ;  eggs  and  yonng 

of  otber  birds,  Bept.    1888,  p.   614; 

Ehigltah    sparrows,    Bnl.    1.    p.    32 : 

mulberries,  Rept.  1B90,  p.  235 ;  roae 

beetle.  Bui.  32,  p.  20;  weed  seeds, 

Tbk.  1898,  pp.  222,  230. 
Food  at  Harshall  Hsll.  Bui.  IT,  pp.  14, 

21.  23.  24.  30,  32.  35,  3T,  47-.4S,  4*. 

B5.    00.    50,    60,    BO-eS,   70,    71,    77, 

t*.  110  (2S  stomachs). 
Food  of  nestlings,  Tbt  1900,  pp.  412- 

413,  423-424,  436. 
Formal  report,  Bui.   13.  pp.  S,  S.  10, 

GI-TO    (2.346  stomachs)  :  Tbk.  1894, 

pp.  23.V248   (2.25S  stomachs). 
iDjurlouB  to  grain,  hence  unprotected 

in   certain   BUtcs,   Bol.   12,   pp.   36, 

3T;  Bnl.  12  (rev.),  p.  43. 
Other  notes.  Bnl.  IS,  p.  29 ;  Tbk.  1898, 


I   Btndles   ot   food   habits, 
Ybk.  1890,  pp.  263,  264.  260,  206. 
Requests  for  Information  on  economic 
Tklne,  But  Clrc.  20  [p.  1]  :  Clrc  1 
Ip.  2] ;  Rept  1886,  p.  2S0. 


Raven,  Northern,  see  Corrua  corax  prlod. 

Old-world,  see  Corvus  corax  corai. 
Sontbem,  see  Corvus  corax  Btnnatna. 
Wblte-necked,  see  Corvos  cryptolen. 


Beeurvlrosta  amerlcana — Avocet. 

Feeding  on  blllbugs,  cutwormB,  Clra  T9, 
p.    0;    Dytlacldae,   Ore.    79,   p.    8: 
grasshoppers,  Clrc.  79,  p.  4. 
Redblrd,  see  Cardlnalls  cardinalls. 
Redbead,  see  Marl  la  amerlcana. 
Redpoll,  Bee  Acantble  llnarla. 

Hoary,    see   AcanthlB   bomemannt 

Redstart,  sec  Betophaga  mtlcllls, 
ReguluB   calendula — Ruby-crowned   kluglst 
Feeding  on   scale  Insects,   Tbk.   1906, 
pp.  197,  t9a 
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lOB. 
Food   In   California.   Bui.   30,   pp,   46, 

Sl-Sl    (284  slom&chs). 
Otber  notCB,  Ybk.  1904.  p.  264. 
BeRnloB  Batra^B. — aolden-crowncd  kinglet. 
Pood  at  Uarshall   Hall.   Bui.    II,   pp. 

20,  lOS. 
Pood  in  Calirornia,  Bui.  30,  p.  84   (» 

atomachg). 
Other  DOtea,  Bui.  6,  p.  IS;  Ybk.  IW*. 

p.  204. 
Rhyaebopbanea    mcfownl — McCown's   lons- 

Feedtng  on  veed  ae«d>,  Tbk.  1808,  p. 
226. 
Riceblrd  [Amelican],  tee  Dollcbonyx  oryil- 

[JavaD],  am  Fadda  or;slTara. 
Rlomeck,  aee  ^ilalltlB  lemipaimata. 
Blpatla  riparte— Bank  swallow. 

Brief  accaant.  Bui.  38,  p.  Tl ;  Tbk. 
1600,  p.  418. 

Feeding  an  ants,  Bnl.  15,  p.  32;  bay- 
berrlea,  Rept.  1890,  p.  282;  boll  wee- 
vil. Bal.  29,  pp.  6.  14,  24,  25,  80: 
Bo!.  88,  p.  71;  ClK.  B6.  pp.  1-21 
Clrc.  B7,  p.  2 ;  Clrc.  64,  p.  0. 

Food  at  Marshall  Hall,  Bal.  IT,  pp. 
24,  25,  33,  34,  SB,  86,  36,  40,  4«- 
47,  6B-ee  (6  stomachs). 

Food  of  Deatlings,  Tbk.  1000,  p.  41B. 

Otber  notei,  Bui.  80,  p.  27. 

Protection  urged  «■  enemy  of  boll  wee- 
vil. Clrc.  56,  pp.  1-2 ;  Clrc.  B7,  p.  2. 
Blaaa    trldactyla    poll  I  carls— Paclllc    Uttl- 

Food  of  nestlings,  Tbk.  1000,  pp.  433- 
434. 
Eosd  runner,  see  Qeococcyi  callfomlanus. 
BoblnCof  the  United  Btatee],  see  Planestl- 
ens  migrator! us. 
Trea   Marias,    see   PlanesUeua   gray- 
Rook,   aee   Corvua   frugllegUB. 
BastrbamDs  soclabllis—Bverglade  kite. 

Beneaclal,    Tbk.    1888,    p.    660;    Tbk. 

1SB6.  p.  628. 
Brief  account,  Bui.  3,  pp.  11,  li-l«l 
Clrc.   61,   pp.   3,   *I  Tbk.   1864,   pp. 
217,  S18. 


Bage   hen,   see   Centrocercua   uropbaalanaa. 
Balplnctes  obsoletus— Rock  wren. 

Note  on  general  nature  of  food.   Bui, 
30,  pp.  65-66. 
Bandplper.  Balrd'i,  see  Plaobla  balrdl. 

BuIF-breasted,  aee  Tryngltea  sub- 

ruacolIlB. 
Least,  see  Pisobia  mlnntllla. 
Pectoral,  aee  PIsoMi 
Purple.  Bee  Arqaatella  marttlma, 
Bed-baeked,   aea  Pelldna  alplna 


Sandpiper,  Semlpalmated,  see  Erennetea 
puBlUua. 
Solitary,   aee   Helodromas    sol 


Sapancker,    Red-bre«Med,    see    Sphyrapinu 

WllUamaon's,    see    Spbyraplcus 

thyroldeus. 
Yellow-bellied,  aee  Spbyraplcus 

BayomlB  nigricans — Black  pbrnbe. 

Brief  account  F.  Bnl.  54  (re*.),  pp. 
17-18  <lie  Btomacbs). 

Food  In  California,  BoL  84,  pp.  SS-39 
'       (833  Btomacbs). 
SayomlB  phcebe— Pboebe. 

Brief  account,  Bnl.  36,  p.  53 ;  F.  Bui. 
54,  pp.  13-14  (60  Btom&chB)  :  F. 
Bui,  B4  (rev.),  pp.  18-17  (156 
■tomaehB)  ;  Ybk,  1000,  p.  426. 

Feeding  on  boil  weeril,  Bnl,  22.  pp. 
10,  16 :  BuL  2S,  pp.  8,  13,  21 ;  BnL 
26,  pp.  6,  15,  26,  30:  Bui.  38,  p. 
53 ;  Clrc.  64,  p.  5 :  mulberries.  Rept 
1690,  p.  285;  roae  beetle,  Bui.  82, 
p.  20. 


Food  of  nestlings,  Tbk.  1600,  pp,  426- 
427. 
Bayomls  aayua — Say'a  pboibe. 

Food  In  California,  Bui.  34,  pp.  35-88 
(86  stomachs). 
Bcalecophagus     carol  Inns,     aee     BuphaguB 

carolluDB. 
Scolecophagns  (ryanocephalaB,  see  Buphagus 

cynnocepbalus. 
flcoter,  see  Oldemia  amerlcana. 

Wblte-wJDged.  aee  Oldemla  deglandl. 
Scotlaptei  cinerea,  see  Scotlnptei  nebulosa. 
Bcotlaptei  nebuloSB — Great  gray  owl. 

Beneficial,  Clrc.  61.  p.   3;  Tbk.  1884, 
p.    217:    Tbk.    1886,   p.   690;    Tbk. 
1866,  p.  628, 
Feeding  on  fleld  mice,  BuL  81,  p.  50 ; 
Tbk.   1805.  p.   371;   rabblta.   Fauna 
27,   p.   866;   abrews,   Faona   27,   p. 
8J0. 
Formal  report.  Bui.  3,  pp.  11,  157-158 
(8  Btomacbs), 
Belums  aurocapllInB — Ovenblrd. 

Food  at  HBrsball   Hall,   Bui.   17,   pp. 

20,   29,  84,  35,   103-104. 
Food  o(  nefltllngs.  Tbk.  1800,  p.  416. 
SeluniB  motacilla — Louisiana  water- thniab. 
Food   at   Marsball   Hall,  Bal.   17,  po- 
20,  88,  40,  108-IOi. 
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Bclnnu  noreboriMliala — WKter-tbraab. 

Food  at  Marahatl   Ball,    BdI.    IT.  pp. 
20,   S4,  34,   3S,   BS,   89,   103-104. 
Sttopbasa  raticlIU— Raditirt 

Brlof  ■ecouDt,  Bal.  SS,  p.  8S. 
Food  at   MarBball   Hall,   But.   17,  pp. 
£0,     23,     34,     29,     40,     103-104     (6 
■tosiaclia). 
Food  of  ntfltltnga,  TU.    J900,  p.  416. 
BtaOTBler.  ne  Hpatnla  olrpMU. 
Sbrika,   Great  gnj,  at*  Lcniui   tienbltor. 
Lonsrbead,    «M    L«iiti»    Indorld- 


BUIIa  arcUea.  see  Sialla  enmicoldea. 
Blalla  ramcotdaa — MDantaln  bluebird. 

Brief  aeeoimt,  F.  Bui.  M,  p.  48. 

Otber  notea,  Bal.  BO,  p.   100. 


bird. 
Brief  account,  F.  Bui.  B4   (r«v.),  p.  48 

(82  itomadu). 
Feeding  on   acale   Inaeeta,   Tbk.    1900, 

pp.  194,  198. 
Food   Id    CalUomU,    Bui.   SO,    pp.   97- 

100  (1ST  atomaeha). 
Slalla  alalia— BluebiM. 

Beoeldal,  Tbk.  1697,  p.  «T0. 

Brief  ■eeount  Bui.  38,  p.  92;  F.  Bal. 

B4,   p.   89    (20S   atoriMiChs)  i   F.    Bui. 

M      (rcT.),      pp.      S,      4«-lS      (SOO 

atomaeha)  ;  Tbk.  1B00.  p.  413. 
DlatrlbatluB  polaon   Rhua  aeeda,   Bept. 

1889,  p.  868 :  Sept.  1S90,  p.  2S3. 
Feeding  on  arm;  vorm,  Bal.  1.  p.  290 ; 

codling  motb,  Bui.   1,   p.   320 ;   cut- 

wonns,  Bui.  1,  p.  290 ;  dogwood  ber- 

rlee,    Bept.    1890,    p.    284 ;    mahaleb 

cberriea.  Bui.  32,  p.  OB ;  mulbeiriea, 

Bui.     32,     p.     64 ;     aonrgum    berrlei. 

Kept  1800.  p.  289. 
Food  at  Harahall  Hall.  Bui.  IT,  pp.  32, 

88.  43.  60.  62,  IM-lig  <7 atomaeha). 
Food  of  Deatllnga,  Xbk.  1900,  p.  413. 
IneectlToroua,  Bui.  SS.  p.  9  ;  Bui.  1,  pp. 

06,  124,  S04. 
Otber  note*,  Bui.  I,  pp.  94,  297. 
Beference    to   ■todies    of   food   bablla, 

TTik.  1899,  pp.  2SS.  SM. 
Siskin,  Pine,  aee  Bplnai  pinua. 
Bltta  canadensia— Bed-breaited  Dutbatch. 
Oenera.1  nature  of  food.  Bui.  SO,  p.  68. 
Relation   to   orcharda,   Tbk.    1900,    pp. 

2e».29T. 
Sltta     carollnenria  —  Wbite-breaattd     nut- 

batcb. 
Brief  account.  Bui.  IT.  p.  lOT :  BdI.  86. 

p.  88. 
Feeding   on   aeale   taaeeta,   Ybk.   IMM, 

pp.  104,  lOT. 
Oeneral  natuie  of  food,  Bui.  SO,  p.  66. 
RelatioD   to   orcbarda.  Tbk.   1900,   pp. 


Skflark,  aee  AUnda  a 
Snakebird,  aee  Aobltic*  anhingm. 
Bnlpe,  WUviD'a,  ■««  GkHIdbko  delictt*. 
Snowbird,  aee  Juneo  byemalla. 
aoUtalre,  aae  Bl 


Bparrow,  Chipping,  see  Bpliella  p 

Engllah,  aee  Paaaer  domeatlcua. 
FMd.  aee  SpiMlla  poaUla. 
PoK,  ae«  Paaserella  lllaca. 

ZonotricMa 


Graaahoppar,     aee     Ammodramua 

■aTaonanun  auatralla. 
Harrti'E,  aee  Zonotrlchla  qucmla. 
Benalow'a,      bm      Pawerherbnlos 

banalowl. 
Hooae,  aee  Paaaer  domeatlciia. 
[pawlch,  aee  Paaaerculoa  prlncepa. 
Java,  aee  Padda  orTalvorn. 
Lack,  aee  Chondeatee  grammacua. 
LlDcolO'e.    aee   Ueloaplu   IlncolnL 
Nelaon'B.   aee  Paaaerherbnlaa  nel- 


Beaalde,  aee  Paaaerherbulua  mart- 

Bbarp-talled,    aee    Paverherbolua 

caudacutua. 
Song.  >M  Meloepiia  melodla. 
Swamp,  aee  U         ' 
Span  lab,  ae«  Pa 
Tree     [American],     see 


Tree     [Old    World],    aee    Paiaer 

montanua. 
Teaper.   aee   FocecetM   gramlneaa. 
WhltCHirowiied,      SM     Zanotrlcbla 

leocopbrra. 
Wblte-tbroated,    aee     ZDDOtrlchla 
alblcollla. 
Spatula  cljpeata — BhoTeler. 

Brief  account  BuL  38,  p.  19. 

Feeding  OD  lam*  and  pupo  of  Bphw^rm 

Mont,  FaiiM  T,  p.  IT. 
Vegatable  food.  Ore.  81,  p.  1. 
Speotfto     ninlcularla     forldana  —  Florida 
borrow  lag  owl. 
Pood    of    adulta    and    neatltnga,    Tbk. 
1000,  p.  431. 
Speot;to   coDlcnlarla    bjpogaa — Burrowing 


.    SOO;    Thk. 


owL 
BeBeOdal.    Tbk.    ISOfi, 

IBOS,  p.  «B8. 
BrM account,  Bal.  SI,  p.  BO;  Clrc.  SI, 

pp.    S,    12,   111   T».    1694,  pp.   21T, 

32fi,  «I7. 
Feeding    on    beetlea,    Bui.    4,    p.    16; 

graeahoppers.  Bnl.  4,  p.  IB ;  E^una 

T,  p.   44 ;  baroed  larka,   BuL   3,   p. 

124;  Bn).  23,  p.  12)  Inaecta.  Pauoa 

8,  p.  97 ;  Rept.   1889,  p.  373 ;  mice. 

Bui.  2,  p.  124;  poi^et  mice   (Penv- 

tMlko*  hUpUii*  yar«do»««),  Pun* 
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Bpeotfto  nulenlari*  hjpogaa — ConttaiMd. 

26,  p.    187;  Morplont,   Fiaaa   C,    s 

flTi  sperniophllM,  Sul.  4,  pp.  IS-IA. 
Formal  nport,  BoL  S,  pp.  11.  14,  16S. 

ISV-IM  (82  (tomaehi)  ;  Kept  1887. 

p.  422  (10  itomachi). 
BpbTraidciu  raber — RMl-breastad  aapniAer. 
Briaf  acraoBt,  Bui.  38,  pp.  88-86. 
Food   la  CtlUoroU.   BnL    84.   pp.    11- 

II,  2»   (24  ttoouiebi). 

B^mai   Mport,   Bol,   bt,   pp.   10,   11, 

■l-al   (84  ctomubB). 
Otber  note*,  Bui.  M,  p.  8. 
Belatlon  to  tnea.  But.  89,  pp.   18-21, 

i»~4*,  64-62,  86,  88-49. 
Bphrnplcni  th7rold«a« — WllHaraaon'B  aap- 

Brlel  aeconnt,  Bal.  SO,  pp.  96-68. 
Formal    report.   Bal.    87,   pp.    10,    11, 

n-t*  (IT  itomacha). 
Batatloa  to  traaa,  Bui.  89,  pp.  9,  16- 

tl.  St,  64-42,  86,  9B~«9. 
SphTTaptcDi     rartoi  —  Tellow-lMlltad     aap- 

Brl«f  aeeount  Bal.  S8,  p.  47 ;  Bal.  30. 
pp.  09-96;  F.  BaL  84,  pp.  9,  10:  »- 
Bal.  M  (rer.),  pp.  18-18;  TM. 
1900.  pp.  2M-S9S. 

Feeding  on  fralt«  of  ttitrry,  aowcriof 
dogwood,  grape,  aod  sour  gam,  Rept 
1800,  p.  284:  aeale  Inaect*.  YIA. 
1906,  p.  187. 

Food  at   Kanhall  Ball,   Bal.   IT,   pp. 


19,  ! 


I,  110. 


Food  of  ueatUaga,  Tbk.  1900,  pp.  42T- 

428. 
Formal  report.  Bal.  7.  pp.  7,  S.  10.  11, 

IS-«1,  38-30    (81   atonaeba)  ;    Bui. 

87,    pp.     10,    11,    t1-Il,     41,      (313 

Momatba). 
Iniarioos,  Bal.  84,  p.  21;  Tt*.  190T, 

p.  t«8. 
Befereaee    to   atadlea    of   food   hablta, 

Tbll.  18D9.  p.  366. 
Relation    to  orcbards,  Ybk.    1000,   pp. 

Z94-20B. 
Relation  to  treea.  Bui.  SB,  p.  47;  Bui. 

39.  pp.  16-21,  11-49,  64-91,  92--06, 

98-99. 
BptnuB  plnoa— Pine  flgkln. 

Feeding   od   weed    aeeds,    E^uaa    T,    p. 

86:  Tbt.  18M,  pp.  222,  229. 
Splaa  ■merlcana — DtckelaoeL 

Brief   accoaat,    Bal.    38.    p.    80;   Tbk. 

1900,  p.  480. 
Ptedmg   on    boll  weerll,    Bal.    22,    p. 

10;  Bui.  2H,  pp.  S.  12,  IS,  11:  Bni. 

29,   pp.   6,    10,   80;   Clrc.    64,   p.    S: 

weed  meda.  Ybk.  1888,  pp.  228,  227, 

338,  220. 
Food  of  nestllnga,  Tbk.  1900,  p.  420. 
formal    report,    Bui.    IB,    pp.    28,    84, 

38,  40,  89-M  (163  I 


Spl»Flia  noatiecla — Tree  upamtw. 

Beneficial,  Tt^  ISOT,  p.  6T0. 

Brief  enouat.  F.  Bnl.  64.  p.  38;  F. 
Bui.  64   (r«*.),  p.  SS. 

Feeding  on  aeedi.  Bui.  9,  pp.  IT,  30; 
of  grapea.  Fauna  S,  p.  96 :  of  weeds, 
FMbob  S.  p.  06 ;  T)A.  1B9S,  pp.  222, 
286,  326,  S3T ;  YHc.  190T.  p.  1T2. 

Ftood  (t  Uanhall  Hall,  BuL  IT,  pp.  16, 
71,  74-78  <9  itomacba). 

Formal  report,  BaL  IS.  pp.  18.  26,  27, 
87,    SS,    30.    42,    76-T8     (BIT    atom- 

Bpliella  paaserlna — Chipping  aparraw. 

Beneflelal,  Bol.  38,  p.  D ;  Tbk.  IgST,  p. 

670. 
Brief  account,  Bui.  86,  p.  66 ;  F.  Bal. 

64,    pp.    28-ET;    F.    Bal.    64    <reT.), 

pp.  Sl-33. 
Feeding   on    eankerwornia.    Bnl.    1,    p. 

363;  mulberries.  Rept.  1S90,  p.  286; 

acale    Inaecta,    Ttik.    1906,    p.    104; 

weed  Med*.  TU.  1898,  pp.  223,  323, 

224.  226,  226,  22T,  228. 
Food   at   Uarahall    Ball,   Bui.    17,   pp. 

16-16.  23.  2S.  26,  27,  38,  30,  32,  38. 

84,   36,    86.    38.   89,   40.   43,   TO,   71, 

ll-JI,  07,  110  (61  atomaebi). 
Food  In  California.  Bol.  84,  pp.  80-81, 

84  (96  atomaeha). 
Food  of  aestllnga.  Xbk.  1000,  pp.  41»- 

420. 
Formal  report,  Bui.  IS,  pp.  16,  IT,  18, 

21,   23,    34,    28,    2T.    28.   30,   S3,   88, 

78--7S  (2S0  atomaeha). 
Other  notea,  Bol.  1,  p.  OS ;  F^una  T, 

p.  119. 
Referenra   to   atudlea   of   food    hablta, 

Tbk.  1899,  p.  264. 
BplMlla  pnallla — Field  aparrow. 

Brief  account,  F.   Bui.  94,  pp.  f8-47, 

28;  F.  Bui.  64  (re».),  pp.  81-33. 
Feeding  on  boll  weevil.  Bu).  29,  pp.  A. 

20,  28,  SO:  are.  84,  pp.  8.  B:  weed 

aMda,  Tbk.  1898,  pp.  222.  228,  226, 

226,  22S. 
Food    at    Uaniball    Hall,    Bui.    17,    pp. 

16-16.    24.    26,    27,    30,    32.    34.    36. 

40.   41.    60,   70,    71.   72,   7S,    74,    97 

(31  atomacba). 
Fomuil  report,  Bui.  IB.  pp.  IB,  18,  21, 

23,   24,    26,   26,    2T,    28,    SO,    88,   37, 

SO,  42,  78-SO  (1TB  atomaeha). 
Bplaella  aodalla,  aee  Spliella  paaaerlna. 
Squatarola  aqaatarola — Bla<l-belll»d  ploTer. 
Feeding   od    crowberrlea    {Knpetmm), 

VtmiA    2T,    p.    332 ;    graslhoppera, 

Ctre.  TO,  p.  2. 
Sterling,  aee  Btnmua  nlgarla. 
Steganopoa  tricolor — Wllion'a  pbalarope. 
Faedlu  OB   Ullbuga,    Clrc.    79,    p.    B ; 

crane  Blae.  Cfre.  70,  p.  4 ;  D7tlBcId«, 

Clrc  TO,  p.  S ;  mo«i]alto«a.  Circ  79. 

p.  3. 
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StelsldoptPiTi      serripenDlB — Boncb-wtnged 

Food  at  Uanhall  Hall.  Bui.  IT,  pp.  20, 
S4,   33,   34,   3S,   88,  9S-B9    (T  atom- 

Protectlon  urged,  Clic  57,  p.  2. 
atercor«c[ni   parasiticus — Parailtic   Ja^er. 
Feeding  on  beetles,  dragOD  By,  flsb,  ID- 
aects,    aDd   yonng    tern,   Faotia   ST, 

p.  sei. 

Stercorarlua    pomarlana — Pomarlne   Jaeger. 

PunulDg  gulla  aDd  teraa  to  rob  them 
of  thdr  prey.  Fauna  22;  p.  T8. 
Bterna  fnllglnaaa,  see  Sterna  foacata. 
Sterna  fuacata — floaty  tern. 

FlahlDK    hablta    described,    Fkana    14, 
p.  26. 

Food  of  neatlliigB,  Tbk.  IBOO,  p.  *3*. 
Sterna  mailma — Hoyal  tern. 

Food  of  neslllnsB,  Tbk.  IMO,  p.  434. 
Sterna  paradlMea — Arctic  tern. 

Food  of  nestlings,  Ybk.  1900,  p.  434. 
Stilt,  Black- necked,    see    Ulmantopai    mexi- 

Enudsen's,  see  Blmantopus  knudsenl. 
Stork,  Magnarl,  see  Euienara  maguarl. 

White,  see  Clconla  ciconia. 
Strll  aluco.  see  Aluco  UamnKOs. 
Strlx  Occidents  lis— Spotted  owl. 

Beneficial.  Circ.  61,  p.  3 :  Ybk.   1894. 
p.    21T;    Ybk.    189B,    p.    090;    Ybk. 
lS9e,  p.  828. 
Brief  account,  Bui.  3,  pp.  11,  Itt-lll. 
Strli  pratlncola,  see  Alnco  pratlncola. 
Strii  rarl a— Barred  owl. 

Beneficial,    Ybk.    1895,    p.    B90 :    Ybk. 

1898,  p.  628 ;  Ybk.  18BT,  p.  670. 
Brief    account,    Bui.     31,    pp.    48-49; 
Bui.    38,    p.    42;    Clrc.    61,    pp.    3. 
Il-ll    (109    stomachs):   YtA.    1894, 
pp.  21T,  (IS)  Ybk.  1900,  p.  430. 
Feeding  on  Brewer's  blackbird,  cardi- 
nal, Bol.  2,  p.  121 ;  cotton  rat  <8fp- 
aiadon  AiapldM  (evianiu).  Fauna  SO, 
p.  116;  Deld  mice,  Bui.  31,  pp.  48- 
49;   Ybk.    1»0B,    p.   3T1;    Lecontea 
aparrov,  Bol.  2,  p.  121 ;  rabbits.  Ybk. 
IBOT.  p.  336 ;  ruffed  grouse,  Bui.  24, 
p.  S8. 
Food  of  nestlings,  Ybk.  1900,  p.  430. 
Format' report,  BuL  3,  pp.  11.  14,  ISC, 
146.  liO-lH  (109  stomachB)  ;  Kept. 
1S8T,  p.  419  (41  atomacba). 
Stum  el  la  magna — Headowlark. 

Beneaclal,    Rept.    1800,    p.    SSO ;    Ybk. 

1807,  p.  670. 
Bounty  laws,  Ybk.  1896.  p.  ST. 
Brief    account,    Bui.    12,    pp.    20-21 ; 
Bnl.    12    (rev.),   pp.   27-28;    F.    Bui. 
S4,    pp.    21-23    (238    stomachs),    F. 
Bnl.    2B-2T    (28S    stomachs)  ;    Rept. 
ISeO,  p.  280  (SO  stomachs). 
Eiempt    from    protection    In    Georgia, 
Bol.  12  (rev.),  p.  27. 


Sturnella  u 

.Feeding  on  boll  weerll,  Bui.  S2,  pp.  10, 

16;  Bui.  25,  pp.   6,  9,  11,   21;  Bui. 

29.    pp.    6.    e,    18,    27-28.    29.    30; 

Clrc  6T,  p.  4;  Clrc.  64.  pp.  2,  B,  6; 

weed  seeds,  Bui.   IG,  pp.  37.  38-39; 

Yl*.  18B8,  pp.  222,  230-231. 
Food  at  Marshall  Hall.  Bui.  IT,  pp.  12. 

14.  22.  23,  30,  32.  84,  35,  ST-SS,  40. 

TO,  II,  7T,  t4-»t,  110,  111   (7  atom- 
Formal    report,   Ybk.    1899,    pp.    419, 

«10-4t«  (238  atotnacha). 
Other  notes,  Ybk.  1004,  p.  S14:  Yt*. 

1908.  p.  34S. 
Reference   to   studies   of   food   liablta, 

Ybk.  1S99,  p.  266. 
Relation   to   clover   seed.   Rapt.    1890, 

p.  280. 
Btnniella    magna    neglecta,    aee    Stumella 

neglecta. 
Btumelle  neglecta — Western  meadowlark. 
Feeding  on  boll  weerll,  Bui.  22.  pp.  9, 

16;  Bui.  2S,  pp.  8,  9.   11.  21;  Bol. 

2B.    pp.    6,    S,    18,    27-28,    30;    Clrc 

64,  p.  6. 
Food  In  California,  Bui.  34,  pp.  06-68 

(91  Btoioacha). 
Killed  by  eating  polnmed  gr«ln,  Bal. 

23,  p.   13;   Clrc.   78,  p.   13:   F,  Bui. 

3E2,  p.  8 ;  Ybk.  1S08,  p.  308. 
Pulling  wheat,  Bui.  23,  p.  16. 
BturnuB  Tulgarla — Starling. 

Admlaalon  denied,  F.  Bui.  4T0,  p.  30; 

Bept    1900,    p.    41:    Rept    1904,    p. 

290;  Rept  190T,  p.  493:  Ybk.  1900. 

p.  546. 
Admlsalin  to  Western  Au^rnlla  prohib- 
ited, Bept    1B99,   p.  08;  Ybk.  1898, 

p.  109. 
Driving  other  birds  away,  Bnl.   1,  p. 

333. 
Economic  status,   Introduction  danger- 
ous,  etc.,    Rept    1890.   p.    68:    Bept. 

1907,  p.  493 :  Ybk.  1S98,  pp.  90,  101- 

103,    lOT,   100,   110. 
Injurious,   Clrc.   34,  p.   T :   Clrc.   80.  p. 

24 ;  F.  Bnl.  100,  p.  48 ;  F.  Bui.  180, 

p.    42;    F.    Bui.    470,    p.    30;    Bept. 

1008.  p.   58  T, 
lulnrlous   In   Australasia,   Rept   1899, 

p.  68 ;  Ybk.  1866.  p.  100. 
Other  notes,  Bept.  1899,  p.  68:  Bept 

1907,  p.   493. 
Repressive    measures,    Bept    1908.    p. 

587. 


Sumla  ulula  caparoch — Hank  owl. 

Beneflclal,   Clrc.  61,  p.  S;  Ybk.   1894, 
p.  217 :  Ybk.  1896.  p.  690 ;  Ybk.  1896, 
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SurnU  nlnla  eaparoch — CoDClnaed. 

Feeding  od  field  mice,  Bui.  31,  p.  GO; 
Ybk.  IBOS.  p.  371:  (jrfeimtiM  dnin- 
mmUt)  Fkdu  2T,  p.  BTT  ;  ndpolli. 
roScd  Ki^nw,  I^bud*.  27,  p.  377; 
■pemopbllem,  BuL  4,  pp.  16-16; 
■nrjlag  hare.  Fauna  2T,  p.  S7S. 
Swalloir.  Bank,  lee  Riparla  rlparla. 

Bam,   Me  Hlruuda  erjlhrogBBtra. 
CItfl;  eee  Petrocbelidon  lunllroua, 
BSoropean.  eee  Ulrnado  mitlca. 
Northern   violet-green,  aee  Techy- 

clueta  thalBialDa  leplda. 
Bougb-irlnKed,    eee   Stelgldopteryi 

■erripennle. 
Tree,  eee  Iridoprocne  bicolor. 
8WBD,   Whlatllns,   eee  Dior  columblaDul. 
8«llt,  Chlmnej,  eee  ChRtura  pelaKl<»- 
Sfrnlum  nebuloium.  eee  Strix  varia. 
Brmlum  occldenUJe,  eee  Strli  occldentalla. 
Sjinlum  varlum,  eee  Strlz  varla. 


Tachyclneta    bleolor.    >ee    Ictdoprocne    bl- 


■plda— Northern 


Tachfclneta     thai 

flolet-Brecn  ewallow. 
FcKid  In  California,  Bui.  30,  pp.  32-33 

(74  Btomachs). 
Other  notes,  F.  Bnl.  S4  (rer.).  pp.  37- 
3S. 
Tknager,  Scarlet,  see  Flranga  erTthromalas. 
Summer,  eee  Plranga  rubn. 
Trea   Mnrlai,   nee   rimnga   bldei 

tatA  flammea. 

Weatern.  see  Plranga  luddTldana. 

Tantalus  loeulator,  see  U;eterla 

Teal.  Blue-wIuged.  lee  Qaerquedula  digcara. 

Oreen-wlnged,  aee  Nettlon  camllDenee. 

Telmatadjtea  paliutrtB — Lons-hllled  martb 


Food  at  Uarahall  Hall,  Bui.  17,  pp.  30. 

as,  34.  SB,  as,  40,  43.  1*7   (S  •tom- 

•cbe). 
Food  In  California,  Bnl.  80.  pp.  62-M. 


Food  of  neatllnga,  Ybk.  1900.  p.  430. 
Tern,  ArctJe,  see  Sterun  paradlasa. 

Black,  aee   HydrochelldoD  nigra  earl- 


Boral,   Bee  Sterna  maxima, 
Sooty,  aee  Sterna  fuaeata. 
Tetrao  urogalloa^-CapercallUe. 

Feeding   on   birchea   and   conlten,    F. 
But.  187.  p.  ID. 
Thnwbar,  Brown,  aee  Toioalonia  rnfnm. 

Californls,  eee  Taioatoma  redlTl- 

Leconte'a,  see  Toxoetoma  lecontel. 
Sage,  aee  Oreoecoptee  montanua. 
Tllrnah,   Orar-cheeked,   aee   Hyloclcbla  ali- 
cla. 
Bermit,  aee  Hjloclcbia  guttata. 


Thrueh,  OilTe-backed,  aee  Hjloclchla  nstn- 
lata. 
Buaaet-backed.  see   Hrloclchia  ua- 

toUta. 
Song,  aee  Tardu*  Ulacoa. 
Varied,  aee  Ixorena  nsTlua. 
Wood,  aee  Hyloclebla  mnatellna. 
Tbrronisnee  bewlckl — Bewlck'e  wren. 

Feeding  on  boll  weeTil,  clrc.  64,  pp.  4, 

B ;  Male  tnaecta,  Tbk.  1906.  p,  101. 
Food  In  California,  Bui.  SO,  pp.  BT-flO 
(14S  Btomactaa), 
TlirTOthonu  ludoTtcianna — Carolina  wren. 
Brief  account,  BuL  S8,  p.  SS. 
Feeding  on  boll  weevil.  Bui.  22,  pp.  8. 
16;  Bui.  ZS,  pp.  9,  14,  21;  Bui.  29, 
pp.  6,  21-22,  20,  SO ;  Bnl.  38,  p.  B6 ; 
Clrc.  64,  pp.  4,  5. 
Food  at  Marsliall  Hall,  Bui.  17,  pp.  30, 
82.  lOT. 
Titmouse,  Blaek'^nMed.  see  Baolophna  atrl- 
crlatatoa. 
Blue,  aee  Cranlatei  nerclena. 
Bridled,   Ko   Bewlophua   wollwe- 

berl. 
Great,  tee  Farm  major. 
Long-tailed,   eee   ^Bglthaloa  cau- 

Harsb,  see  Pmcile  paluatrta. 
Plain,  see  Baolophua  Inornatus. 
Tnfted,  see  BKolopbus  bicolor. 
Totanns  flarlpea — Yellbwlegs. 

Feeding  on  graaahopperH,  Clrc.  79,  p.  4. 
Towhee,  aee  Plpilo  errthropbthatmus. 
California,  see  FIpllo  crlaBalla. 
Orecn- tailed,    eee    Oreoaplia    chlo- 

Spotted,  eee  Plpilo  raacutatus  euh- 

Spurrcd,      see     Plpilo     macnlatua 
megalonjx. 
Toioatoma  lecontel— Leconte' a  thrasher. 

Food  in  captivity.   Fauna  7.  p.   129. 
ToxoBtoma  redivlvum — California  thrasher. 
Food  In  California,  Bui.  30,  pp.  BB-66 

(82  Btomachs). 
ToxoMonui  mfnm — Brown  tliraalker. 

Brief  account,  Bui.  38.  p.  80 ;  F.  BuL 

54,   pp.   84-3B    (121   BtomachB) ;   F. 

Bui.     E4     (rev.),     pp.    40-41      (121 

elomaeba) ;   Ybk.   1900,   p.  US. 
Feeding  on  boll  weevil,  Bui.  22,  pp.  11, 

16;  Bal.  2S.  pp.  S,  11,  15.  21;  BuL 

29,    pp.   6,   23,    SO;    Clrc.    81,    p.    6 ; 

mahaleb  cberrlee,  Bui.  32,  p.  OS. 
Food  at  Mariball  Bat],  Bui.  17,  pp.  32, 

86,  66,   BO.   ISt-lM. 
Food  Ol  neatlinga,  Ybk.  1900,  p.  416. 
Formal    report,    Ybk.    1806,    pp.    106, 

lOB,  411-llS,  418  (121  BtomachB). 
Other  notes,  BuL  SO,  p.  6B. 
Befersnce   to   atudlea   of   food   habits, 

Ybk.  1899,  p.  266. 
Roqueit  tor  Information   on   economic 

value,  Bnt.  Cbe   20  (p.  31. 
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Trldxa  caoatiu — Knot 

Feeding  on  crayOabca,  Cfrc.  TO,  p.  6; 

Drtlscldn,  Circ  TS,  p.  8;  snaabop- 

pen,  Clrc.  T9,  p.  4 ;  Nerelt,  Clrc.  79, 

p.  8. 
Trocbllui  eolabrU,  tee  ArcbtlMhiu  mlabrla. 
Troglodrtea  aMoii — Houm  wren. 
Benefielil.  YM.  1B9T.  p.  910. 
Brief  tcconnt,   P.   Bal.  M,  pp.   3S-S6 

(62  atoiuebB} :  F.   Bnl.  M    (rer.). 

pp.  41-42  (S2  atouacbt)  !  Tbk.  IBOO. 

p.  418. 
rood  at  Hanhall  Hall,  Bal.  IT,  pp.  24, 

26,  26.  SO,  S2,  SB.  B4,  SB.  38,  4t-4t, 

49.   IM-1»T,  110   {20  Btomacba). 
Food  In  California,  Bui.  SO,  pp.  60-62 

(36  atomacha). 
Food  of  neatllnss.  Tbk.  1000,  pp.  413- 

416 :  Yik.   1902,  p.  216. 
Famial  report.  Ybk.  18S6,  pp.  40«,  406, 

41t-418   (62  itomaelia). 
Other  notes,  Bnl,  1.  pp.  96,  2TS ;  Ybk. 

1904,  p.  B14. 
Rel«renee   to   atndlea   of  food   babita. 

Ybk.  1890,  p.  366. 
TroKon  amblEUoa  Boldmanl — aaldman'B  tro- 

Fwdlng  an  wild  Hg,  Faana  14,  p.  61. 
TTTngltea  nibraflcollla — Bulf-bi«aated  aand- 
plpar. 
Feeding  on  graaaboppera,  Clrc.  TO,  p.  2. 
Tnrdua  Ulacna — Bong'thmah. 

Admlaalon  denied,  Bept.  1908,  p.  581. 
Admlaalon   to   Weatern  AuMralla   pro- 
hibited.    Rept.     1890.     p.     ttS;     Ybk. 
1898,  p.  109. 
Injuiioua   In   Auatralaala.   Rept,    1890. 
p.  68:  Ybk.  1888.  p.  109. 
Tordoa  merula — Blackbird. 

Admlaalon   to   West   Aaatralla   problb- 
Ited,  Bept  1899,  p.  68;  Xbk.  1808, 
p.  109. 
Economic  stataa.  Introduction  danicer- 
ona,  etc.  Ybk.  1888.  pp.  00,  106,  lOT, 
100;  YVk.  1009.  p.  2BT. 
Injurious    In    AnatraUala,    Rept    1809, 
p.    68:   Ybk.    1808.    p.    100.    In    New 
Zealand,  Ybk.  1900.  p.  357. 
TDidoa  mualcna,  aee  Turdua  IllacuB. 
Turkey.    Merrlam'a,    bm    Ueleagria    gallo- 
pavo  meralanil. 
Wild,  ■ee  Ueleagria  gallopBTO  all- 
Teatria. 
Tnmatnne,  aee  Arenaria  Interprce. 
TympaDuehua  atnerlcanua — Fralrle  cbltkeo. 
Brief  account,  Tbk.   1900.  p.  482. 
Feeding  on  potato  beetle.  Bui.  82,  p. 
47;  weed  aeeda,  Ybk.  1808,  p.  231. 
Food  of  nestling*.  Tbk.    1900,   p.   4S2. 
Formal  report,  Bui.   24.  pp.  19-16,  23 
<71  atomacba). 
Tympanijchaa  cupldo — Heath  heo. 

BHef  account.  But.  34,  pp.  18-19. 
TjriDpannchua  pallldldDCtna—LeaaeT  prairie 
cfalcken. 
Brief  account,  Bui.  24,  pp.  10-30. 


l>ranniiH  tyrannoa — Klnsblrd. 

Brief  account  BuL  B8,  p.  03 ;  F.  Bnl 

H,  pp.    11-13    (361   atomacba)  ;    F. 

Bui.    S4      (rer.),     pp.      14-16      (420 

atomacha)  ;  Ybk.  1900,  p.  426. 
Feeding  on  ben.   BuL   34.   pp.   83-33; 

Bept  1809.  p.  60 ;  boll  wearU,  BnL 

26,  pp.  S,  14,  15.  24,  29,  SO;   Clrc 

B4,    p.    B:   cbarrlea,    Bept    1890,    p. 

282 ;   mahalab  cberrlea,   Bnl.   32,  p. 

6S:  mnlberriea,  Rept  1800,  p.  286; 

robber  fliea.  Rapt  1800,  p.  69;  roM 

beatlaa.  But  88,  p.  20. 
FHrad  at  Haraball  Hall.  BuL  17,  pp.  17. 

32.    28,    24,    26,    SO,    81-38.    33,    34, 

SO.  ST,   S8,   89,  40,  66,   69,  60.  61, 

Bl-91  (16  atomacha). 
F^ood  of  neatllnga,  Ybk.  1000,  p.  4m 
Formal  report,  Rept  1893,  pp.  Z33-2S4 


(171   B 


■cha). 


Other  notea,  Tbk,  1904.  p,  B14. 
Reference    to    atndlea    of   food   habits, 

Tbk.  1890,  p.  266. 
Belatiou  to  beea,  Bnl.  84,  pp.  32-33; 

Rept.  1899,  p.  69. 
T/rannua  Tcrttcaila — Arkanaaa  kingbird. 
Brief  account   F.    Bnl.   64    (rev.),    pp. 

16-18    (62 


rroloncba  acutlcanda — Japaneae  nun. 

Admlaalon    to    Hawaii    denied.    Bept. 
1900.  p.  642. 
Urubuttnga    antbradna   —   Heilean    black 
hawk. 
BeneOclal,   Clrc.  61,  p.  S;  Tbk.  1894, 
p.    217;    Ybk.     1S96,    p.    690;    Tbk. 
1896,  p   638. 
Formal    report,   Bal.   3,   pp.    11,   84-80 

(6  atonaclM). 

V. 

Teerr,  aee  Hrloclebla  foaeeacena. 
VermlTora      eelata      luteacena  —  Lutcacent 

Feeding  on  aeale   taiaecta,    Tbk.   1906, 

p.  194. 
Pood  in   CallforolB,   But.    SO,    pp.   48, 
11    (66  etomacha). 
TIreo  belli  pnaHlna — Leaat  rireo. 

Feeding   on    acale    Inaecta,    Tbk.    1906, 
p.  104. 
Vlreo,    Caaaln'a,    aee    Lanlvlreo    aoUtariua 
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Tlteo  KTHant— White-eyed  vlreo. 

Feeding    on    HCBle   iDsectB,    Ybk.    1906. 

p.  195. 
Food  at  Marshall  Hall.  Bai.  IT,  K>.  20, 
23.    20.    26,   84,   35.   40,   59,   60,   01. 
103  (10  atomachs). 
VIreo  bnttoal— Button's  *fr«a. 

Feeding  on  acale  inaecta,  Tbk.  1906,  p. 


>,  pp.  41-42 


194. 
Food  in  California,  Bui. 

(54  atomacba). 
Vlreo,  Button's,  see  VIreo  buttonL 
Vlreo,  Leait.  see  Vlreo  belli  pualltui. 
Vlreo  ollraceus,  aee  VIreoajlTa  otlvacca. 
Vlreo,  B«d.«7ed,  »ee  Vlreoejlva  ollracea. 
Vlreo  BoUtarlua  caaalnl,  see  Lanlrlreo  aoU- 

tarluH  caaslnl. 
Vlreo,   Warbling,   aee  Vlreoiflva  gllva. 
Vlreo.  White-eyed,  we  Vlreo  grlieaa. 
Vlreo.  Tellow-tbroated.  see  Lanlvlreo  QbtI 

Vlreoaylva  gllva — Warbllns  vlreo. 

Feeding  on   malberrlea.   Kept.   1890,  p. 
ZSS :    scale    Insects,    Tbk.    1906,    p. 
194. 
Food  at  HarabatI   Hall,   Bui.   IT,  pp. 

80,  S5,  40,  103. 
Food  In  Callforula,  Bal.  80,  pp.  89-40 
(110  atomacbs), 
VlreoaTlTR  ollvacea — Red-eyed  Tlreo. 
Brief  acconnt,  Bui.  38.  p.  T3. 
Feeding  on  mulberries.  Kept.  1S90.  p. 
ZSS ;  scale  Insects,  Tbk.  1900.  p.  IBS. 
Food  at  Uarsball  Hall,  Bui.  IT,  pp.  20, 
23,   24,   20,   SO,    34,    35.    39,    40,    48, 
56,  59,  60.  61.  102   (13  stomachs). 
Food  of  nestllDga,  Ybk.  1900.  p.  416. 
Vulture,  Black,  see  CatbarlaU  ucubu. 

California,  see  GymnogypH  callfor- 


Warbler,  Aodnbon'a,    see    Dendrolca    audu- 
bonl. 
Bay-braasted,    see   l>eiidrolca   cas- 

Black-and-irblte,      see      HnlotUta 

Black-poll,   sea    Dendrolca   striata. 

Black-throated  bine,  see  Den- 
drolca ecrulescena. 

Black -tbroated  green,  see  Den- 
drolca Tlrens. 

Canadian,  se«  Wllsoala  canadensis. 

Cape   May,   see  Dendrolca  tlgrfna. 

Lutescent,  see  VermWora  celata 
lutescena. 

UagnollB,  see  Dendrolca  magnolia. 

Myrtle,  see  Dendrolca  coronats. 

Palm,  see  Dendrolca  palmarum. 

Farala,   see    Compsothlypts   amerl- 

Flne,  see  Dendrolca  TlKor«l. 


Townseod'S,    see    Deudrolca    town- 

sendl. 
Wilson's,  see  Wilson  la  pusllla. 
Worm-eating,  see  Belmltheros  Ter- 

nlTorua. 
Yellow,  see  Dendrolca  astlva. 
Water-tbruah,  see  Selunis  noTeboracensli. 

Louisiana,  see  Selums  mota- 
cllla. 


Cedar,    see   Bombydlla    cedrorum. 
Wearer  bird.  MadagBscsr.  see  Fondla  mada- 

gascsrlensls. 
WhlppoorwIII,  see  Antrostomus  vocllems. 
White-eye,    Boutb    African,    see    Zostsrops 

eapenats. 
Widgeon,  see  Mareca  amerlcaaa. 
WIUoDla  eanadenslB — Canadian  warbler. 
Feeding  on  scale  Insects,  Tbk,  1006,  p. 


t   Uarahall   Hall,   BuL   1 


Food  at  Marsball  Hall.  Bnl.  17,  pp.  20, 

24,  103-104. 
Food  In  CalltomU,  Bui.  30,  pp.  61-53 
(52  stomacbs). 
Woodcock,   see  PhUohela  minor. 
Woodpecker,  Arctic  three-toed,  see  Plcoldes 

Arltona,     see     Dryobates    arl- 

Callfornla.  aee  Helauerpes  for- 

mldToras  balrdl. 
Downy,    see   Dryobates   pubea- 


Qrayson's,  see  Dryobates  scala- 

tlB  gray  HOD  1. 
natry,   see  Dryobates  rtllosus. 
Ivory-billed,    see    Campephllus 

principalis. 
Lewis's,  see  Aayndesmus  lew  I  si, 
Nuttall's,    see    Dryobates   nut- 

talU. 
PIleAted,   see   Phksotomua   pt- 

Red-be  I  tied,  see  Centnrus  caro- 


llnu 
Red-cockaded, 

Red-beaded,      see     Melanerpes 

ery  throcepha  lus. 
San   Lucas,  see  Dryobates  sca- 

larla  lucasanoa. 
Texas,   sea  Drjobate*  acalaTls 

balriU. 
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Woodpecker.  Tbree-to»d,  i 


«  ricoldes  amert- 


Whlte- beaded,    see    Xeuoplnu 

Blbolirvatna. 
Yellow-bellied,  see  BpbyraplnH 

Wmd,  Bewick's,  see  Thr^omAnea  bewlckl. 

Cochu,  aee  HeEeodytes  bmDDelcapU- 

lU*    CODWi. 

Catotiui,    Be«  Tbcyottaonu   IndovlelB- 

Dotted  caOoD,  aee  Catberpea  meilcB- 

DDB  ponctnlatuB. 
Boom,  sea  Troctodrtea  aBdon. 
Ixius-bllled  nuirtb.  aee  Telmatod^ea 

paluaMa. 
Eock.  aee  Balplnetea  obaoletaa. 
WiDter.  «ee  Nbddub  biemalla. 
Wnn  tit,  tee  Chamea  faaclata. 


Xantbocepbaini       lantbocephalua — Tellow- 

beaded  blackbltd. 
Brief  account,  Ybk.  1897,  pp.  B4G,  S51, 

S53. 
Damage   to  eoni.  Ybk.   ISM.  p.   S3T : 

SralD,  BepH  1887.  pp.  428,  420.  430, 

454,   4GE.   4HS;  Ibk.    1897,   pp.   S4G. 

SSI,  3G3 ;  Tbk.  18BS,  p.  230. 
Feeding  on  weed  teeda,  Ybk.   1898,  p. 

230. 
Formal  report,  Bui.  13,  pp.  9,  11,  tO- 

■■    (13S  Btomacbs). 
Otber  notee.  Hept.   1887,  pp.  428.  429, 

430. 
XenoplcuB      alboiarratua  —  Wblte- beaded 

woodpecker. 
Brief  acconat.  Bui.  ST,  p.  63. 


Tellaw-hammer     [at     Europe],     aee 

berlia  dtrlnella. 
TellowlegB,  tee  Totanua  flavlpea. 
XellowtbToat,  tee  Oeotblrpia  trlebaa. 


Zamelodla  ludovlclana — Boae-breaated  Rrm- 

beak. 
Beneflclal.  Ybk.  1807,  p.  870. 
Brief  account.  F.  Bui.  B4.  pp.  28-30; 

F.    Bui.    64     (rev.),    pp.    84-361    F. 

Bui.  466.  pp.   I-B,  12,   13. 
FeedlUE  on  potato  beetle,  BuL   IT,  p. 

26;  Bui.  84.  p.  93;  Kept.  ISSS,  pp. 

636-636;  Bept.  1S80,  p.  889;  Bept. 

1906,  pp.   306.  814;   Kept.    l»Oe.   p. 

415;  Ybk.  190T,  pp.  173,  1^6;  acale 

lnaecta,    Tbk.    1900,   pp.    192.    196; 

weed  aeeda,  Tt*.  1898.  p.  230. 
Food  of  QtatllDKB,  Ybt.   1000.   p.   418. 
Formal  Mport.  Bui.  32,  pp.  ••-»,  Tl, 

91   (1T6  itomtcbl). 


Zamelodla  ludovlclana— Continued. 

Otber  notes,  Bui.  1.  p.  323 ;  Fauna  27, 

p.  449. 
Reference  to   atudiea   of  food   hablta, 
Ybt  1890,  p.  266. 
Zamelodla    melanocepbala  —  Black  -  beaded 
groabeak. 
Brief  account,   F.   Bui.   64    (rer.),   pp. 
36-38    (TO  Btomacha):  F.  Bui.   466, 

pp.  t-ie,  12,  IS. 

FeedlDK  on  black  olive  acale,  Sept. 
190S.  p.  806:  cberrlea.  Bui.  84,  p. 
60;  codllns  moth,  Hept  1904,  p. 
293;  acale  lnaecta,  Ybfc   1006.  pp. 

192,  104. 
Food  in  CBllfonila,   BuL  84,  pp.   93- 

06   (22B  Btomacba). 
FYirmal    report.    Bui.    82.    pp.    80-17, 

91  (226  Btomacba). 
Relatioo   to   fruit   in   California.   Bui. 

30,  p.   18;  Ybk.  1904,  pp.  246,  248, 

261. 


carollnCDBlB — UoarD- 

Ing  dove. 
Brief  accoDQt,  BdI.  38,  p.  36 ;  F.  Bui. 

64   (re*.),  pp.  6-7   (23T  ■lomacba)  ; 

Ylik.  1900.  p.  431. 
Damage  to  grain,  Ybk.   1897,  p.   362; 

TUc  1896.  pp.  231-282. 
Feeding    on    aeeda    of    bunch    graaa 

(Oryropiit  cutpidata).   Faunn   7.   p. 

32;      Huagarlan      graaa      (Setorta 

UaUea).  Bept.  1887,  p.  42S ;  weada, 

Bnl.  12,  pp.  IS-IT;  Bnl.  12  (rev.), 

p.    24 ;    Bui.    16,    pp.    88-88 ;    YU. 

189B,  pp.  222.  28I-2S2. 
Food  at  Marabal!  Hall.  Bnl.   IT,   pp. 

13,  43,  66,  TO,  Tl,  7J-J8,  86,  111, 
Food  of  neBtlinfB.  Tbk.  1900.  p.  431. 
Killed  bj  eating  polBoned  graia.  Bnl. 

23.    p.    IS:    Clrc,    T6,    p.    13;    Yl)k. 

1608,  p.  808. 
Other    notea,    Bol.    IB,    p.    74;    Ybk. 

1604,  p.  614 :  Tbk.  3007,  p.  ITO. 
Zonotrlchla  albleollla— Wblte-tbroated  apar- 

Brtef  account  Bui.  38,  p.  64. 
Feeding  on  boll   weevil,   Bui.   22,   pp. 

11.  16;  Bnl.  26,  pp.  0.  12,  21;  Bui. 

29,   pp.   6.   19-20.   80;  Clrc.   64,   pp. 

8,  B :  waste  oata.  Fauna  S3,  p.  88 ; 

weed  aeedB,  F.  BdI.  64,  p.  28 ;  F.  Bui. 

64    (rev.),   p.    82;   Ybk.    1898.   pp. 

222.  224,   22S.   226.  227. 
Food  at  Karshall  Hall,  8ul.  IT,  pp.  18, 

22,   80.   S3,   84,   86,   88,   67.   Tl.   78, 

TO,  TT  (IT  Btomacba). 
Formal  report.  Bnl.  16,  pp.  16,  18.  28. 

2T.  28.   ST.   30.   41.  42,    48,   4G,   46, 

18-16,  83,  90,   (21T  atomacba). 
Zonotrichia  eoronata — 6olden.crowned  spar- 
Feeding   on   weed   seedB.   Bnl.    16.   p. 

2T ;  Tbk.  1898,  R>.  222.  228,  226. 
Food  In  California.  Bnl.  84.  pp.  18-It^ 

84   (181  atomacba). 
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ZoDOtrlchla     leucophrrs  - 


White«T(iwii«d 


Eyntlng;  od  aeale  InaectB,  Tbk.  1906,  p. 

IM ;  weed  Mste,  F.  Bui.  IM,  p.  28 : 

P.  Bal.  54  (rar.).  p.  BE;  TUc  1806, 

pp.  322,  226,  226,  227. 
9tna  In  CalUornU.  BdL  M.  pp.  75-77, 

84,  85  (618  Btoiiuelu). 
Ponnal   report,   Bnl.    IS,   pp.   21,   2S, 

87.    28,    S*-7t,    74.     88,     90      (217 

atouacbi). 
Otber  note*,  Famui  7,  p.  89. 


ZonotFlcbla  Uucopbrr* — Continued. 

Bclatlon  to   fruit  In  CallAiniU,   Ybk. 
1904,  p.  24T. 
Zonotricbla  qnemla — Harrli'i  sparrow. 
FeedlDS  on  weed  seedB,  Ybk.  1898,  p. 

228. 
Formal    report,    Bui.    IS,    pp.    27,    ZS, 
l8-«ff    (100  Rtom«cb«). 
ZoeteropB   capenala — Sontb   African   whlte- 
.ey*. 
Feeding  on   acate  Insects,   TMl   1906, 
p.  192. 


L  nia;  b*  pi«oni«d  from  the  Bi. 

HRT  or  DocDiiBfm  OomniDent  Filntinc 
omee,  Waihln^log,  p.  C.,  at  10  aanla  per  eapT 
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LETTER  OF  TRANSMITTAL 


U,  S.  Depakthent  of  Aqsicultcbe, 

Biological  Surtet, 
WaahiTigton,  D.  C,  April  5,  191S. 
Sib:  I  have  the  honor  to  transmit  herewith,  and  to  recommend  for 
publication  as  Bulletin  No.  44  of  the  Biological  Survey,  a  report  on 
the  Food  of  Our  More  Important  Flycatchers,  by  F.  E.  L.  Beal.  As 
more  than  90  per  cent  of  the  food  of  the  17  apeciea  discussed  in  thia 
paper  consists  of  insects,  their  economic  importance  is  at  once  appar- 
ent. Unfortunately  some  of  the  insects  taken  by  flycatchers  for 
food  are  parasitic  and  predaceous  Hymenoptera,  which  are  to  be 
classed  among  useful  insects.  Impartial  consideration  of  the  diet  of 
these  flycatchers  throughout  the  year,  however,  leads  to  the  convio- 
tion  that  on  the  whole  the  birds  do  considerably  more  good  than 
harm,  and  hence  should  be  protected  as  allies  of  the  farmer  and  the 
horticulturist. 

Respectfully,  Henet  W.  Henshaw, 

Chief,  Biological  SvTvey, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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FOOD  OF  OUR  MORE  IMPORTANT  FLYCATCHERS. 


iKTBOD  ncnoH. 

The  flycatchera  for  the  most  part  inhabit  the  open  country,  tmd 
prefer  to  live  about  gardens,  orchards,  and  sparsely  timbered  hill- 
sides. Several  species  are  not  averse  to  human  neighbors  and  make 
their  nests  in  the  crannies  of  buildings,  while  a  number  of  others  build 
in  covered  sites,  such  as  hollow  trees,  under  bridges,  or  under  the 
overhanging  bank  of  a  stream.  Many  of  the  species  show  a  strong 
liking  for  the  vicinity  of  water,  and  are  frequently  to  be  found  in  the 
neighborhood  of  streams  or  pools,  and  in  dry  parts  of  the  country 
every  watering  trough  by  the  roadside  has  its  attendant  flycatcher. 
This  fondness  for  the  vicinity  of  water  doubtless  arises  from  the  fact 
that  insects  are  abundant  in  such  situations.  Most  of  the  species 
are  migratory,  though  some  of  them  within  rather  narrow  limits. 

These  birds  are  extremely  agile  upon  the  wing,  and  turn  in  the  air 
with  extraordinary  facility,  which  enables  them  to  catch  the  flying 
insects,  of  which  their  food  largely  consists.  Their  favorite  method 
of  feeding  is  to  perch  upon  a  post,  stake,  or  leafless  twig,  and  from 
this  outlook  watch  for  their  prey,  and  then  to  sally  forth  and  snap  the 
luckless  insect  in  midair,  often  with  a  sharp  click  of  the.  bill  and  a 
sudden  turn  back  toward  the  perch. 

One  prominent  characteristic,  which  is  more  or  less  marked  in  the 
whole  family  of  flycatchers,  is  the  pugnacity  they  display  toward 
crows,  hawks,  or  oUier  large  birds.  This  la  especially  shown  when  the 
intruders  come  about  the  nests  of  fiycatcheis,  when  they  are  attacked 
with  the  greatest  vigor  and  driven  off.  This  trait  is  particularly 
marked  in  kingbirds,  so  that  if- a  pair  of  them  nest  in  the  vicinity 
of  a  poultry  yard  they  serve  as  protectors  of  the  poultry. 

Within  the  limits  of  the  United  States  there  are  31  species  of  fly- 
catchers; 1  is  of  accidental  occurrence  and  8  ore  of  limited  distribu- 
tion and  therefore  of  little  economic  importance.  For  the  following 
discussion  of  the  food  of  flycatchers  3,398  stomachs  were  examined, 
belonging  to  17  species.  Most  of  them  were  obtained  in  the  United 
States,  though  a  few  were  taken  in  British  America.  The  animal  food 
in  the  whole  number  of  stomachs  averages  94.9d  per  cent  and  the 
vegetable  5.01  per  cent.  In  the  following  table  the  species  are 
arranged  in  the  order  of  the  amount  of  their  animal  food.  As  some 
of  the  spedes  are  r^resented  by  a  comparatively  small  number  of 
stomachs,  this  arrangement  can  not  be  considered  final. 
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lu  the  following  table  the  species  are  arranged  in  their  natural 
order,  with  the  percentagea  of  Uie  principal  elements  of  the  food  and 
the  average  of  each  kind  in  all  the  atomachs.  It  will  be  noted  that 
Hymenoptera  (wasps,  bees,  and  ants)  amount  to  nearly  36  per  cent 
of  the  average  diet  of  the  17  species,  or  more  than  one-third  of  their 
food.  Of  13  of  these  species  Hymenoptera  are  the  largest  element  in 
the  diet.  Of  1  species  Orthoptera  (grasshoppers  and  crickets)  are 
the  leading  food;  in  another  Lepidoptera  (moths  and  caterpillars) 
are  the  favorites,  and  in  2  others  Diptera  (flies)  stand  at  the  head. 
Hemiptera  (bugs)  are  eaten  quite  extensively  by  some,  but  naturally 
the  onea  taken  are  the  lai^er  flying  species.  Plant  lice  and  scales 
have  not  yet  been  found  in  the  stomach  of  any  flycatcher,  though  one 
bird  was  ^ot  on  a  plant  covered  with  lice,  with  which  its  bill  was  filled. 
TABLKlI.^DttaileddauifiealionoffoodofJlyealdten. 
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INTBODUCTION.  7 

Farmers  and  horticulturists  hare  uever  accused  the  Sycatchers  of 
doing  any  harm  to  their  crops.  The  most  that  has  been  said  against 
them  13  that  certain  of  the  lai^er  species  feed  to  a  harmful  extent 
upon  honeybees.  Stomach  examinations,  however,  do  not  sustain 
this  accusation.  Honeybees  do  not  fonn  an  important  percentage  of 
tlie  food,  aad,  moreoTer,  a  lai^  proportion  of  those  eaten  are  drones 
or  males,  of  which,  as  is  well  known,  there  is  in  eveiy  hive  a  super- 
fluity. The  real  harm,  if  any,  done  by  this  family  of  birds  is  in  the 
destruction  ofpredaceoua  and  parasitic  Hymenoptera.  Of  the  former, 
however,  so  few  are  eaten  that  their  loss  is  of  no  practical  importance. 
Some  parasitic  Hymenoptera  are  taken  by  most  flycatdiiets,  and 
with  certain  of  the  smaller  species  they  amount  to  a  considerable 
percentage  of  the  food.  While  theoretically  this  is  harmful  to  the 
interests  of  husbandly,  the  precise  amount  of  the  damage  is  impos- 
sible of  estimation.  The  parasites  themselves  often  destroy  useful 
insects,  including  other  parasites,  or  are  themselves  destroyed  by 
other  insects,  so  that  the  question  of  the  final  result  involve  a  prob- 
I^Cbo  deUcate  and  complicated  as  to  preclude  exact  solution. 

^t  is  a  well-known  fact  that  Hymenoptera,  aside  from  the  parasitic 
species,  are  largely  instrumental  in  the  poUenization  of  plants,  and 
many  species  are  absolutely  dependent  upon  insects  for  this  service. 
So  completely  is  this  true  that  where  cucumbers  are  raised  under 
glass  it  is  nocessaiy  to  keep  a  hive  of  bees  in  each  house  or  the  crop 
will  fail.  In  view  of  this  fact  the  birds  must  be  considered  to  render 
a  very  questionable  service  in  destroying  so  many  of  these  insects. 
On  the  other  hand  a  single  insect  can  pollioate  a  great  many  flowers, 
and  as  these  insects  are  usually  superabundant  the  harm  done  by 
their  destruction  is  less  than  might  at  first  be  supposed.  Moreover, 
this  order  of  insect  is  not  the  only  one  that  enjoys  the  distinction  of 
serving  as  pollen  hearers.  Many  beetles  and  flower-loving  flies  also 
transfer  pollen  from  flower  to  flower  and  ao  help  in  this  necessaiy 
work. 

In  considering  the  economic  bearings  of  the  food  of  the  flycatchers 
one  is  impressed  by  the  fact  that  it  includes  a  laige  percentage  of  use- 
ful insects.  The  great  order  of  Hymenoptera,  which  constitutes  one- 
third  of  the  average  food  of  the  flycatcher  family,  may  fairly  be 
classed  as  beneficial.  The  absolutely  harmful  species  in  this  group 
are  comparatively  few,  while  the  decidedly  useful  ones  are  many.  As 
shown  in  the  following  pages,  however,  their  food  includes  many 
insects  other  than  Hymenoptera  which  are  seriously  destructive  to 
crops,  and  it  is  believed  that,  weighing  as  impartially  as  pos^ble  the 
injuries  done  and  the  benefits  conferred  by  them,  their  good  qualities 
outweigh  the  bad  and  that  the  flycatchers  herein discussedfairly  earn 
the  right  to  live  unmolested. 
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8  FOOD  OP  THE  FLYCATCHEB8. 

aCISSOB-TATLBD  FI.TCATCIHE&. 
( Maacivoraforficata.) 

The  sciBsor-taUed  flycatcher  is  found  in  the  United  States,  chiefly 
from  central  and  eastern  Texas  and  OkJahoma  to  southern  Kansas, 
during  the  months  from  March  to  October;  casually  in  western  Louisi- 
ana, western  Arkansas,  and  southwestern  Missouri.  In  winter  it 
mores  farther  south  and  with  few  exceptions  retires  beyond  our 
southern  boundary.  Like  the  kingbird  it  prefere  the  open  country 
to  forests,  and  seems  to  be  best  suited  with  prairies  or  rolling  country 
with  scattered  trees  on  which  it  can  nest.  In  settled  territory  it 
takes  kindly  to  orchards  and  even  gardens  in  the  near  vicinity  of 
buildings.  While  generally  a  quiet  bird  that  lives  on  good  terms 
with  its  neighbors,  it  displays  something  of  the  aggressive  spirit 
of  the  kingbird  in  relation  to  crows  and  hawks,  which  it  attacks  with 
great  vigor  when  they  appear  near  its  nest.  The  following  descrip- 
tion of  some  of  the  bird's  habits  is  as  good  as  has  been  written : 

On«  of  his  favorite  perfoncancea  ia  to  fly  up  and,  with  rattling  wings,  execute  an 
aerial  seeeaw,  a  line  of  Bharp-angled  VVVVVVV'e,  helpiog  himaeU  at  the  short 
turns  by  rapidly  opening  and  shutting  his  long  wbit«  scisKis.  As  he  goee  up  and 
down  he  utt«n  all  the  while  a  penetrating  scream  ha-<puif-hi-que^-hx-qiuef-bar 
quaf-kO'qiu^,  the  emphasis  being  given  each  time  at  the  top  of  the  ascending  line. 

f^quently  when  he  is  passing  along  with  the  even  flight  of  a  sober-minded  crow 
and  you  are  quietly  admiring  the  salmon  lining  of  his  wings,  he  shoots  rattling  into 
the  air,  and  as  you  stArs  after  him  drops  back  as  suddenly  as  he  rose.  He  does  this 
apparently  because  the  spirit  moves  him,  as  a  boy  slings  a  alone  at  the  sky,  but  fervor 
is  added  by  the  appearance  of  a  riva!  or  an  enemy,  for  he  is  much  like  a  Tyrarmut  in 
his  masterful  way  of  controlling  his  landscape.  He  will  attack  cancans  and  white- 
necked  ravens,  ligihting  on  their  backs  and  giving  them  vicious  blows  while  scream- 
ing in  their  ears.' 

The  foUowing  discussion  of  this  bird's  food  is  based  upon  the 
contents  of  129  stomachs  taken  in  the  months  from  April  to  October, 
inclusive.  They  are  rather  irregularly  distributed,  and  only  one 
was  taken  in  the  latter  month.  They  were  collected  in  the  State 
of  Texas  except  one  from  Florida,  which  is  considerably  outside  of 
the  bird's  usual  range.  The  animal  food  amounts  to  96.12  per 
cent  of  the  stomach  contents,  practically  all  of  which  was  made  up 
of  insects  and  ^iders.  The  vegetable  food  amounts  to  3.SS  per 
cent  and  is  composed  of  small  fruits  and  seeds. 

Aniuudfood.—Oi  the  animal  food  beetles  amount  to  13.74  percent 
and  form  a  rather  constant  article  of  diet.  Less  than  I  per  cent  belong 
to  theoretically  useful  families.  The  others  are  practically  all  of 
harmful  species.  Diabrotica  IS-punctata  was  found  in  1  stomach. 
This  is  the  well-known  12-spotted  cucumber  beetle,  which  often 
does  great  iujurj  to  that  plant,  as  well  as  to  squash  vines,  com,  clover, 
beets,  beans,  peas,  and  asparagus.     Snout  beetles,  or  weevils,  were 
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found  in  a  number  of  stomachs  and  4  contained  the  well-known 
cotton-boll  weevil  (AniJwTiomvs  grandis),  an  insect  which  for  the  last 
10  years  has  threatened  the  whole  cotton  industry  of  the  South. 
The  month  of  greatest  beetle  consumption  is  May,  while  June  shows 
the  least,  but  as  only  2  stomachs  were  taken  in  that  month  the 
record  is  perhaps  not  reliable.  Hymenoptera  (bees  and  wasps)  are 
eaten  to  the  extent  of  12.81  per  cent,  which  is  the  lowest  record 
but  one  for  this  item  among  the  flycatchers.  As  a  rule,  Hymenoptera 
constitute  one  of  the  most  important  elements  of  the  flycatcher's 
diet.  As  these  insects,  except  tiie  ants,  are  almost  constantly  on  ths 
wing  during  daylight,  they  are  peculiarly  adapted  to  the  flycatcher's 
method  of  feeding.  Those  eaten  by  the  scissortail  are  mostly  of 
the  lai^r  kinds,  i.  e.,  bees  and  wasps,  with  very  few  of  the  smaller 
parasitic  species. 

Hemiptera  (bugs)  amount  to  10.17  per  cent  of  the  diet  and  were 
found  in  47  stomachs.  At  least  9  families  were  identified,  but 
Pentatomidse  (stinkbugs)  were  the  most  abundant  and  were  found 
in  22  of  the  47  stomachs.  In  2  stomachs  was  identified  that  disa- 
greeable pest  the  squash  bug  (Ajiasa  tristie).  This  creature  is  not 
classified  by  entomologists  in  the  stinkbug  family,  but  as  far  as  dis- 
gusting odor  is  concerned  it  is  well  qualified  for  that  honor.  As 
is  well  known,  it  is  a  great  pest  upon  squash  vines  and  other  cucurbi- 
taceous  plants.  Most  of  the  other  bugs  identified  are  harmful. 
Diptera  (fiiee)  do  not  seem  to  appeal  to  this  flycatcher  as  articles 
of  food.  They  were  found  in  the  stomachs  taken  in  April,  Kay,  and 
September  only,  and  amount  to  but  3.80  per  cent.  Diptera  occurred 
in  only  14  stomachs,  in  8  of  which  they  were  identified  as  robber 
flies  (Asilidee),  an  insect  which  will  be  more  fully  discussed  in  rela- 
tion to  the  kingbird. 

Orthoptera  (grasshoppers  and  crickets)  are  evidently  the  favorite 
food  of  the  scissortail.  They  were  found  in  the  stomachs  of  every 
month,  with  a  good  percentage  in  all  except  April.  The  average 
for  the  year  is  46.07  per  cent — the  highest  for  any  flycatcher.  The 
1  stomach  taken  in  October  contained  86  per  cent  of  these  insects, 
but  it  is  probable  that  the  month  of  maximum  consumption  is  July, 
when  they  amount  to  over  65  per  cent.  As  this  bird  is  said  to  seldom 
light  upon  the  ground,  it  follows  that  these  insects  must  be  captured 
when  they  take  their  short  flight  or  jumps.  Mdarioplug  femur- 
rubntm  was  identified  in  1  stomach  and  was  probably  contained 
in  many  more  but  too  badly  broken  for  recognition.  This  is  the 
well-known  red-legged  grasshopper  that  often  does  great  harm  to 
grass  and  grain  crops.  In  general  grasshoppers  and  crickets  are 
eaten  to  the  greatest  extent  by  the  ground-feeding  birds,  such  as 
the  meadowlark,  while  the  flycatchers  take  the  flying  Hymenoptera. 
In  this  case  the  rule  seems  to  be  reversed.  Of  the  129  stomachs  88 
418W— Bui.  44—12 ^2 
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contained  grasshoppers  or  crickets  and  8  held  no  other  food.  Cater- 
pillars,  with  a  few  moths,  constitute  a  small  but  rather  regular 
article  of  diet  with  the  scissortail.  They  amount  to  4,61  per  cent 
for  the  year  and  were  found  in  the  stomachs  of  every  month  except 
October.  In  seTeral  stomachs  the  cotton  leaf  worm  (Alabama 
argiUacea)  was  identified  and  the  cotton  boUworm  (Helioikis  obeo- 
leta)  in  another.  Both  of  these  are  well-known  pesta  of  the  cotton 
plant  and  also  feed  upon  a  number  of  other  cultivated  plants.  The 
latter  is  also  well  known  as  the  corn  worm,  because  it  feeds  upon  the 
sweet  corn  of  the  gardeit.  It  abo  preys  upon  tomatoes  and  occa- 
sionally upon  beans  and  peas.  A  few  dragon  flies  and  some  other 
miscellaneous  insects  and  spiders  make  the  rest  of  the  animal  food, 
4.92  per  cent. 

Following  is  a  list  of  the  insects  identified  in  the  stoihachs  and 
the  number  of  stomachs  in  which  each  is  contained: 


UYMKNOPTERA  (b«ee  and  wasp«). 


Vapa  sp. . . 
ChrynM  ap. . 


I  Ophumsp 1 

I  Pogonom^nntXB^ 4 


COLEOPTBRA  (beetlea). 


adnMa  TtetilaUra 2 

CSeindela  tchaappU 2 

Megilla  maculala 1 

Gxeinella  abdomirutla 1 

BitUr  abbreviatui 1 

Acmsrodera  militaru 1 

EBsehniacomura 1 

Ckaulwffnalhiwmarginat'ua 2 

QmtAon  leconUi 4 

Canlion  tyarullu* 1 

CanUumlKvv 1 

Qmihonep 2 

OntJtopha^iu  pemuylvcnicus 1 

OntJiophaffii*  Bp 1 

Bolbocenu  foTclut 1 

.  Didielont/cAasp 1 

Ladmoitemaep 1 

Euphoria  fultfida 1 


Euphoria  iruia.. 1 

Slenoiphenus  deUtrus 1 

Cyllene  crinieomia 2 

CylUnt  robinUe 1 

Zepiurasp 1 

Ohenasp 1 

Cryplocephalu*  erihripennis 1 

Diabmliai  IS-punctata 1 

Maerohani  aUnda 4 

EpiamtalemnUeata 2 

EpieaMtaJun^mi 4 

EpiaraUiBp 1 

Ophryattea  tuberotiu 2 

Phaapholit  eUgan$ 1 

Anilunwima  gran^ 4 

Balanxnutep 2 

CalondTtt  oryta 1 


LEPIDOPTERA. 

L   [Alabama    argil-  \  CotUm  hoWimtm  {HelioOii*  obaoleta) . 


Ciaadaep 

Aulaeiitt  irrorata 

Stiretrus  arichorago. . 
(Ebalut  pugjiox 


HEMIPTERA  (bugs). 

1     £iMC&utut  ep 1 

1      ThyaiUa  custator ■*  2 

1     Amua  tritti* 2 

1     Phymata  sp 1 

1     ZaUhaep 1 


.,C(iog[e 
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ORTHOPTERA  (gnushoppera,  crickets,  etc.}- 

Sgrbulaaeulicomu IT  Ckorlaphaga  vaidifataala I 

MdancplutfemuT-Tvbnim 1     TeUigidea  bttenlit 1 

Mebmopiu*  ep 1  I  QryUu*  sp 9 

NEUROPTERA 

Mantupahnaima 3  |  Mantvpasp 1 


Vegetable  food. — The  vegetsble  food  coneists  of  small  fruit,  or 
berries,  and  a  few  seeds.  The  total  percentage,  3.88,  indicates  that 
this  is  not  the  favorite  kind  of  food,  but  ia  taken  for  variety. 

Summary. — ^It  needs  but  little  study  of  the  food  of  the  Bcissor- 
•tailed  flycatcher  to  show  that  where  the  bird  is  abundant  it  is  of- 
much  economic  value.  Its  food  consists  almost  eotlrely  of  insects, 
including  so  few  useful  species  that  they  may  be  safely  disregarded. 
Its  consumption  of  grasshoppers  ia  alone  sufficient  to  entitie  this 
bird  to  complete  protection. 

THE  SnfaBIRD. 

(7^r([7t?(u«  tyrannuB.) 

The  kingbird  (frontispiece),  sometimea  known  as  the  bee  martiD, 
inhabits  nearly  the  whole  of  the  United  States  and  extends  north  far 
into  British  America.  It  ia  much  less  abundant  in  the  southwestern 
part  of  the  country,  having  never  been  taken  in  Arizona  and  rarely 
in  Cahfomia.  In  winter  it  passes  beyond  the  southern  boundary 
of  the  United  States.  It  is  one  of  the  largest  of  our  flycatchers  and 
probably  the  most  common  one  east  of  the  Bocky  Mountains. 

The  favorite  haunts  of  the  kingbird  are  orchards  and  open  pastures, 
and  it  will  often  nest  in  the  near  vicinity  of  farm  buildii^.  Many 
cases  are  on  record  where  chickens  and  other  poultry  have  been 
saved  from  hawks  by  the  timely  interference  of  kingbirds  that  were 
nesting  near  by.  This  habit  of  the  bird  was  noted  by  observers  more 
than  two  centuries  ago.  Thus  we  find  in  Josselyn's  Voyages  to  New 
England  (published  in  1675,  p.  96)  the  following  account: 

"There  is  a  small  Ash-eolor  Bird  *  *  *  that  falleth  upon 
Crows,  mounting  up  into  the  air  after  them,  and  will  beat  them  till 
they  make  them  cry." 

The  kii^bird  seems  to  be  by  nature  very  pugnacious  and  noisy, 
and  when  it  nests  in  orchards  in  the  vicinity  <^  robins,  a  constant 
warfare  is  kept  up  between  the  two  species.  While  the  plumage  of 
this  bird  is  not  conspicuously  colored,  it  has  upon  its  head  a  con- 
cealed crown  patch  of  brilUant  orange  or  scarlet  which  can  be  brought 
into  view  by  tJie  erection  of  the  coronal  feathers. 

In  the  investigation  of  the  food  of  the  kingbird  665  ntomachs  were 
examined.    They  were  taken  in  the  months  from  March  to  October, 
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incluaiTe,  thou^  only  3  were  collected  in  March  and  1  in  October. 
The  other  months  were  well  represented.  Geograplucally  they  are 
distributed  through  29  States,  the  District  of  Columbia,  and  British 
America.  The  food  is  composed  of  88.93  per  cent  of  animal  matter 
to  11.07  of  v^etable.  The  former  is  made  up  of  insects  and  a  few 
spideta,  the  latter  is  moetly  small  fruit. 

Animal  food. — Useful  beetles,  mostly  the  predaceons  ground 
beetles  (Carabidse),  amount  to  4.64  per  cent  for  the  whole  period. 
The  1  stomach  taken  in  October  contained  12  per  cent,  but  in  July, 
when  157  stomachs  were  examined,  the  average  was  leas  than  7  per 
cent.  The  roee  chafer,  more  commonly  known  as  the  rose  bug 
(Macrodactylua  auhapinoea),  is  not  much  eaten  by  birds.  It  comes, 
usually  in  swarms,  about  the  month  of  June  when  the  rosee  bloom. 
It  is  very  destructive  to  rosea  and  some  other  flowers.  The  kingbird 
aeems  to  have  a  special  liking  for  this  insect,  as  it  was  foimd  in  24 
atomachs  and  1  contained  40  individuals.  Other  beetles  identified, 
that  are  of  special  economic  importance,  are  the  asparagus  beetle 
(Crioceria  asparagi),  the  spotted  cucumber  beetle  (Didbrotiea  tS~ 
punctata),  and  the  locust  leaf  miner  (Odontota  dorsalis).  The  last 
sometimes  completely  defoliates  locust  trees.  One  stomach  held  over 
100  apecimeng  of  a  small  dung  beetle  (ApJiodiug  inquinaiua),  which 
sometimes  flies  in  swarms  in  the  late  afternoon,  when  it  ia  probably 
taken  by  the  kingbird.  A  few  stomachs  were  collected  in  the  cotton 
fields  of  Texas,  and  4  of  them  contained  remains  of  the  notorious 
cotton-boll  weevil  (AnHumomui  grandis).  Several  other  stomachs 
contained  the  clover-leaf  weevil  {Phytonomus  punctatue)  and  the 
imbricated  snout  beetle  {Epiaejtts  iTnbriealus}.  All  of  these  are  pesta, 
and  the  latter  seems  to  feed  upon  nearly  every  variety  of  fruit  and 
vegetable.  Sphenoplioma  zete,  the  com  weevil,  which  feeds  upon  the 
roots  and  stalks  of  com,  was  identified  in  1  stomach. 

Perhaps  the  most  surprising  and  unexpected  components  of  this 
bird's  food  are  the  blister  beetlee  (Meloidte).  They  appear  in  the  food 
to  some  extent  in  every  month  in  which  stomachs  were  collected  (except 
the  1  stomach  in  October) ;  and  in  September,  when  46  stomachs  were 
taken,  they  amount  to  11.55  per  cent  of  the  whole  food  for  that  month. 
For  the  entire  eight  months  they  aggregate  2.69  per  cent,  which  ia 
not  a  large  percentage,  but  the  wonder  is  that  they  are  eaten  at  alL 
As  is  well  known,  these  insects  contain  the  drug  commonly  known  as 
cantharadin.  which  beside  its  property  of  blistering  the  skin  produces 
other  peculiar  physiological  effects  when  taken  internally.  It  aeema 
hardly  credible  that  a  bird  could  eat  without  harm  an  insect  that 
causes  a  blister  when  crushed  upon  the  human  skin,  but  that  this  lord 
does  eat  them,  and  apparently  as  many  of  them  as  it  can  get^  is  shown 
by  the  fact  that  8  of  these  beetles  were  found  in  1  stomach,  10  in 
another,  11  in  each  of  2  others,  13  in  each  of  4,  and  XjL.ia,Wother. 
They  were  found  in  70  stomachs,  or  over  11  per  ccoit  of  the  whole,  and 
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in  1  stomach  the;'  constituted  97  per  cent  of  the  contents  and  in  severai 
others  the  percentage  was  nearly  as  great.  The  species  identified 
from  the  stomachs  are  Epicauta  trickrus,  E.  dnerea,  E.  pemisylvamea, 
ifaerohaaia  unicohr,  Nemognatha  criJmcoUis,  and  Meloe  amerieanua. 
Other  beetles,  all  of  which  belong  to  more  or  lees  harmful  families, 
amount  to  18.02  per  cent.  If  to  these  wo  add  the  Carabidee  and 
Meloid%,  we  have  an  aggregate  of  25.35  per  cent  of  beetles  in  the  diet, 
the  largest  item  but  one. 

Hymenoptera  amount  to  32. 3Q  per  cent  of  the  food,  the  lai^est  item. 
Of  these  probably  about  one-fourth  are  parasitic  species  that  must  be 
reckoned  as  useful  insects.  Of  the  others  the  one  which  has  attracted 
most  attention  in  connection  with  the  kingbird  is  the  common  honey- 
bee (Apia  meUifera).  The  bird  has  for  years  had  the  reputation  of 
catohing  honeybees  to  an  injurious  extent;  indeed,  some  bee  keepers 
declare  that  if  left  to  prey  upon  the  bees  unmolested  it  will  destroy 
the  whole  colony.  The  testimony  upon  this  point,  however,  is  very 
contradictory,  and  other  observers  equally  reliable  say  that  the  bird 
takes  few,  if  any,  bees,  and  still  others  declare  that  it  takes  only  the 
useless  drones. 

The  following  are  samples  of  testimony  upon  this  point: 

Mr.  I.  N.  Arnold,  writing  from  Richmond,  Ohio,  under  date  of 
Septembers,  1885,  says: 

The  bee  tnartiii,  or  kingbird,  ia  very  destructivB  toboee.  •  •  •  I  have  seen  the 
kingbitd  bring  its  young  aa  soon  as  they  tould  fiy  and  atay  close  to  the  apiary  and  feed 
ezclualTely  wi  beea.  They  ara  most  deBlnic live  to  bees  that  are  coming  in  laden,  and 
they  an  liable  to  catch  a  valuable  queen  when  alie  ia  out  to  mate.  I  am  running  a 
latge  apiary,  and  have  been  annoyed  a  great  deal  by  the  bee  birda. 

Mr.  P.  R.  Staunton,  of  Le  Roy,  N.  Y.,  says: 

The  kingbiid  feeds  npon  beea.  It  is  especially  dangeroua  when  bees  are  swanning, 
as  then  ia  danger  then  of  losing  the  queen.  Every  apiarist  keeps  a  gun  in  hie  yard 
ready  to  entertain  the  kingbird.  The  bird  will  hover  in  the  air  and  snap  up  be«a  as 
rapidly  as  they  come  within  reach.    *    •    *    Every  anap  of  the  bill  means  a  bee  lost. 

The  following  from  Mr.  J.  F.  H.  Brown,  of  Augusta,  Ga.,  under  date 
of  September,  1886,  ^ves  a  different  view  of  the  subject: 

In  T^^ard  to  birde  feeding  on  the  honeybee,  I  can'speak  positively  on  the  subject. 
I  keep  from  150  to  200  colonies  of  Italian  bees,  and  make  the  breedmg  of  queen  bees  a 
specialty.  For  the  last  15  years  I  have  made  the  habila  of  the  birds  infestii^  my 
apiary  a  study.  They  are  mocking  birds,  bee  martins,  redbirds,  and  catbirds.  They 
build  their  nests  in  the  shrubbery  and  trees  in  my  apiary.  Bee  keepers  generally 
give  these  birds  a  bad  reputation  and  exterminate  them.  1  have  watched  the  bee 
martin,  the  worst  reputed  bird  of  the  lot,  at  times  when  I  thought  I  saw  him  take  a  bee, 
shot  him,  and  quickly  opened  his  crop.  Thus  far  I  have  failed  to  find  anything  in  It 
like  a  worker  bee.  I  have  often  detected  the  remains  of  drone  been  and  other  iiuncts; 
hence  I  have  ceased  to  destroy  the  birds  and  allow  them  to  have  full  liberty.  The 
drone  or  male  bees  have  no  sting,  and  birda,  as  well  as  very  young  chickens,  can  Boon 
learn  to  distinguish  a  drone  from  a  worker. 

Of  665  stomachs  examined,  honeybees  were  found  in  22.  The 
i«tal  number  in  these  22  stomachs  was  61,  of  which  51  were  drones. 


14  FOOD  OP  THE  PLTCATCHEB8. 

8  were  woi^ra,  and  2  indetenmnate.  When  we  consider  that  in  the 
stomachs  examined  there  must  have  been  at  least  10,000  insects,  and 
probably  three  times  that  number  would  be  nearer  the  mark,  it  will 
at  once  be  seen  that  the  proportion  of  honeybees  in  the  Idngbird's 
diet  is  amall. 

Other  Hymenoptera  in  the  kingbird's  food  are  ordinary  bumble- 
bees, wasps,  and  hornets  of  various  species,  of  which  probably  the 
best  that  can  be  said  is  that  they  perform  a  useful  function  in  the 
fertilization  of  flowers.  As  there  is  little  danger  that  there  will  ever 
be  too  few  of  them  for  this  service,  the  birds  are  doing  no  great  harm 
in  feeding  upon  the  surplus. 

Hemiptera  (bugs)  are  not  an  important  element  of  the  kingbird's 
food,  though  they  were  found  in  the  stomachs  of  evety  month  except 
March.  In  April  they  amount  to  7.25  per  cent,  which  is  the  highest 
of  any  month.  The  average  for  the  year  is  3.77  per  cent.  As  might 
be  expected,  the  species  are  such  as  can  he  taken  on  the  wing  and  do 
□ot  include  such  sedentary  creatures  as  scales  and  plant  lice.  Stink- 
bugs  (Fentatomidse)  and  cicadas,  with  a  few  assassin  bugs  (Redu- 
viidte),  make  up  the  hulk  of  this  item. 

Diptera  (flies)  are  eaten  by  the  kingbird  in  only  moderate  quan- 
tities, though  they  appear  in  the  stomachs  of  every  month  except 
the  one  taken  in  October.  The  maximum  percentage,  8.36,  occurs 
in  May,  and  the  average  for  the  year  is  3.19  per  cent.  They  belong 
to  several  families,  but  one  is  of  especial  interest  in  relation  to  tiie 
kingbird  and  honeybees.  This  is  the  family  of  the  robber  flies 
(Asilidse),  most  of  which  are  large,  long-bodied,  hairy  creatures  that 
fly  with  a  loud,  buzzing  sound  and  are  usually  seen  about  flowers  in 
bright  sunshine,  preying  upon  the  insects  that  come  to  the  flowers  for 
honey.  They  might  be  thought  to  be  useful  insects  were  it  not  for 
the  fact  that  some  species  have  a  special  liking  for  honeybees,  which 
they  kill  in  considerable  numbers.  The  late  Dr.  Kiley  states  that 
one  species  iPromachuaJUehii)  has  been  known  to  kill  141  honeybees 
in  a  Eongle  day.  Mr.  T,  J.  Farrish,  writing  from  Qainesville,  Tex.,  in 
1886,  refers  to  robber  flies  as  follows: 

Th»  kingbird  does  not  feed  upon  bees,  but  ta  insect  about  thtee  timea  bh  Uige  as 
the  bee,  whicb  cairiefl  off  honey-ladeQ  beee,  killB  them,  and  appropriatee  the  honey. 
It  is  a  hump-backed,  long-tailed,  epider-legged  monstroeity,  of  rapid  flight,  and  appeam 
in  July  and  August. 

Prof.  A.  J.  Cook,  a  well-known  authority  on  bees,  in  an  article  on 
the  natural  enemies  of  the  honeybee,  speaks  of  these  flies  as  follows: 

Among  Dipten  the  family  Acdlidca  (robber  fliee)  afford  the  moat  serioua  {teatB  to  the 
apiariat  *  *  *.  Thm«  are  at  leaet  3  q>eciea  of  AMiu,  2  at  MaUophora,  2  of  Proma- 
Aui,  2  of  Lafhria,  and  Z  of  Erox  that  catch  and  kill  beee.  Theee  predaceous  fliea 
work  the  moat  serious  mischief  south,  but  are  not  exempt  from  blame  even  aa  far 
north  as  Ontario.' 

NataralM,  XV,  p.  200,  ISSL 
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Robber  files  were  found  in  19  of  the  stomachs,  and  1  contained 
6  indiTiduals.  In  all,  26  were  identified,  which  would  seem  to  be 
abundant  payment  for  the  8  worker  bees.  A  few  sjrphus  and 
tachinid  files  and  a  number  of  the  long-le^ed  crane  flies  (Tipulidie) 
make  up  the  rest  of  the  Diptera  of  the  kingbird's  diet. 

Lepldoptera  (moths,  butterfiies,  and  their  larree)  form  3.18  per 
cent  of  the  food  of  the  kingbird.  Moat  birds  eat  adult  Lepldoptera 
(moths  and  butterflies)  but  sparingly,  preferring  their  larv»,  com- 
monly known  as  caterpillars.  The  flycatchers,  however,  eat  quite  a 
number  of  moths  as  well  as  caterpillars.  They  were  found  In  the 
stomachs  of  the  kingbird  In  nearly  every  month  except  March  and 
October,  when  but  few  stomachs  were  taken.  Beginning  with  a 
mazimum  of  5.60  per  cent  in  April,  they  decrease  quit«  regularly  to 
a  mimmum  of  2.87  per  cent  in  July,  after  which  they  again  increase 
to  4.61  per  cent  in  September.  The  cotton  worm  (Alabama  argU- 
lacea)  is  the  only  insect  of  this  order  found  in  the  stomachs  which  is 
of  any  special  interest.  This  was  found  in  a  few  stomachs  of  birds 
taken  in  the  cotton  fields  of  Texas  and  was  in  the  larval  or  caterpillar 
state.  Other  Noctuidie  (cutworms)  either  as  adults  or  larvEe  were 
identified  in  seven  stomachs. 

Orthoptera  (grasshoppers,  crickets,  «tc.)  stand  third  in  Importance 
in  ttie  kingbird's  food  and  during  July  and  August  exceed  any  other 
element.  None  were  found  in  the  stomachs  taken  in  March  and 
October,  but  in  April  they  amoimted  to  2.40  per  cent,  from  which 
they  gradually  increased  to  32.83  in  August,  and  then  rapidly 
decreased  and  disappeared.  Th«  average  for  the  year  was  11.83  per 
cent.  Like  many  other  eastern  birds,  the  kingbird  takes  advantage 
of  the  abunduice  of  grasshoppers  in  July  and  August  and  replaces 
some  other  articles  of  diet  with  them.  Besides  the  Insects  already 
enumerated,  the  kingbird  eats  some  dragon  flies  and  epbemerids, 
with  an  occasional  raphidlan,  and  now  and  then  a  scorpion  fiy 
(J'anorpa),  in  all  making  1.52  per  cent  of  the  diet.  The  bones  of  a 
tree  frog,  those  of  a  Hz&rd,  a  few  crustaceans  (.Oniscus),  commonly 
known  as  sow  bugs,  and  the  shell  and  lingual  ribbon  of  a  snail  were 
also  found.  These  last  were  evidently  not  regular  articles  of  diet  and 
amounted  to  only  1.29  per  cent. 

Following  is  a  list  of  the  animal  food  identified  in  the  stomachs 
and  the  number  of  stomachs  in  which  each  species  occurred; 


HYMENOPTERA  (wasps,  beee,  etc.). 


ApU  mtU^tra.... 
Bomhm  vagrm»,,, 

Bombuisp 

'MelUtodet  ep 

Epeohuep 

Xytooopaep 

MegadiiU  brn-it. . 


Megadtik  ap 1 

Catlioxyx  8-dentata 1 

AitftrenaBp 2 

Agapoitemon  sp 3 

Haliettu  ap 3 

ColkUtep 1 

CVofrro  Bp 2 
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Btmbexfatdatj I 

Ammophila  gryphut. 1 

Ammophiia  variptt 2 

AnvmopTaiasp 2 

Pompilut  sp 2 

Vetpa  germaniea 1 

Vttpmnaaiiata 2 

PoUUawp. 1 

Ot^/nenaep 3 

Chrgiu  Bp 1 

Ml/ziTU  6-cinela 2 

ilyzineep 2 

Tij^iainonuita 3 

Tiphia  tarda 1 

Tiphiaep 2 

CremiuUigaiUr  pentuylvanica 5 

Solenoptu  debilU 1 

MffrmieaBp 1 

AphuTiogatter/uha 1 

AphxTiogeuUr  lennetseentt 1 

Aphtmogaiter  ep 1 


FOOD  OF  THE  PLYCATCHEBS. 


Campcmotiu  eturieju. . 

Camponohu  sp 

Lativt  tdienut 

Latituep 

Formiea/uiai 

Formica  integra 

Fomtiea  idiai^utri 

Fonnieaep 

Idmeumim  lattu* 

Jdmeuirum  Bp 

Crypttu  ameriamiu.. . 

CryphiMtp 

Lampronola  Bp 

Pimplaep 

Xylfmomiuep 

OjAion  Mlintatum 

OpAton  ep 

Liimiervi  ap 

Panucus  ffeminattu. . . 

Tremet  coliimba 

Tretruxep 


COLEOPTERA  (beetles). 


CHeindtla  ptirpvTta 3 

CiTinndela  vulgarii 2 

CidndtUi  JS-puttata 1 

Cicindela  punclulata 2 

Cidndtia  ep 7 

Cit!o$07na  oalvhirn 2 

Elaphnuep 1 


CUvi 


Pterottidtut  layi 1 

Pteroitiehut  Bp 1 

Ainara  exaraia 2 

Amara  impunetieoUis Z 

Amara  bipuTictata 1 

AmoTaBp 3 

Caiathta  gregariut 2 

PlatjmujBp 2 

Ldiiagrandi* 2 

Chl«mu»  Bp 1 

Otopiniit  inenaialtu 1 

Craiacantkiu  dubiut 3 

Agonodtnu  lineola 1 

Agonodmit  pallipea 2 

Bafpalm  penntylvanicua 1 

Barpabu  ap 6 

AnitodaetyluinutUiu 2 

Aniiodacli/lui  dUeoidnu 2 

Anitodaetyliu  baltimoreimt 2 

Ani»odaelylus  ep 5 

Spkxridium  toarabxoidft 2 

t/tavphonu  guitala 1 


Slapkylinvt  dnnamopUnu 2 

Staphylinui  sp 1 

Philonthu*  Hp 3 

Cocdnella  9-Tu>lata 2 

CoaxneUa  mmguinea  vaf.  rmmda 1 

AnaHi  oceUata 1 

nitter  asTioruA 2 

JTUter  abbreviatui 2 

Bister  amcritxtriM 1 

Saprinut  auimilit 1 

Tragotita  vireteem 1 

Mtlanoltuep 3 

Limotiiiu  ataipUis 1 

Limoniui  ep 3 

AlhotUBp 1 

Corymhitet  hxeroglyphieui I 

Dieerca  obteura.. 1 

Z>tceTWiBp 1 

AgrHutep 1 

Phfngodeg/utictpt 1 

Chatiliognathut  penntylvaniciu 12 

Chaiiliognathvt  trutrginat'Ot 11 

Chatiliognathiu  Bp 6 

Podabrui  diadema 3 

TeUphontt  earolinut 1 

Tetephoma  ratundieollit 2 

Telephone  bilintatut 2 

Amphicenu  puTietipenni* 1 

Canthon  pmlimla 1 

QiTtihon  latvii 1 
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QmAon  Bp 

Copnii  9p 

Onlhophagtu  nvdneomu 

Onlhophagui  heeaU 

OnAophagvtep 

Alxniut  rognatiu 

Alieniut  Bp 

A/^ioditu/otioT 

Aphodiut  finelariut 

Aphodiut  rurieola 

Aphodiux  granariii* 

Aj^iodiui  inquinatUM 

Aphodiut  Tvheohu 

Aphodiiu  sp 

Bolbocenufarelu* 

Diehelonydia  elongata 

DitAelonycha  tubvittata 

Didtebmyeha  ep 

Jlaerodaelyltu  tubtpinoiu*. . 

LadmotUrna  conffTva 

Laehnoifenutjvtca 

Laehnoilema  sp 

Antymala  biitolata 

Anomala  variaTit 

Atiomala  lueicobt 

AnoTnala  margiTutta 

Anomala  ep 

Strigodtrma  pygmxa 

Aphoiaa  tridentaUu. 

Allorhina  nitida 

Bhiphoria  tepulthndx* 

EluphoriaintUmcholim 

Euphoria/ulgida 

Euphoria  inda 

Euphoria  Bp 

Cremattothihu  tnoehii 

CrenuuloAiliu  catUmete 

CremattodiHut  up 

AnthophSaxinalaiAittciu. . . 
Sfiangalia  luttteoneu 


Tfipoeerut  zebmtui 

Ltptura  eordifera 

Leptumsp 

UoTtohammui  $cuUllatas. . . 

DecUttpinoaa 

Oberta  ep 

Criocerit  atparagi 

Cryptocephalui  veniutuM 

Cryplocephaliia  Uueomelas. . 
Typophontt  viridiq/anea.  . . 

Chrj/tomela  pulchra 

Chry»omda  elegant 

Oatlroideaep 

Lina  triliiuala 

Diabrolica  13-panHala 

Duonydia  Bp 

Odontola  dm-talit 

Chehptwrpha  argtu 

Chelynutrpha  rribraria 

Epilragut  acutus 

SootobaUi  ealearatui 

Tenebrio  molitor 

Opatrinta  adculatut 

Meloe  amerieania 

Metoeep 

Nemoffnaiha  eriMcollit. . . . 

MaCTobatit  vnirokir 

Epiaaita  tritiimf 

Epieauta  dnerea 

EpieatUa/utubrit 

Epieauta  penniytvaniea 

Epieauta  ap 

Epietenu  imbrieatiu 

Phytonomut  punrtaiM* 

AnthonornxLt  gtandit 


Rhodobtenut  1.1-punetatut 

Sphenophontt  eottipmiM 

Sphenophorut  melaruKephalvs. . 
Sphenophontt  ute 


T^nuMttener.. 
TbteniM  ap-... 
DmrngiaBp... 


1  I 

LEPIDOPTERA  (butterflieo  and  motha). 

1   I  Alabama  aryillaeea 2 

MECOPTERA. 


Patwrpa  Bp  (iKorpicai  fly) 

41885°— Bui.  44-13 3 
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ODONATA  (di^on  flies). 

Agrionep 3  ]  IHplax inbieta 2 

NEUROPTERA. 
Mantupaep 1 


HEMIPTERA  (bugs). 


Tibietn  eruenti/era 

Tibvxnap 

Podma  tpiriotaa 

Eutrhigtiii  variolariia. . 

ETUchittta  fiitilit 

EutiAutatap 


IlyrtuTuirei/g  nerrota 1 

Lygxtu  tvreicai 1 

Ph/matafatciaUx I 

Sinea  diodema 7 

Oerni  warginatut 1 

Hydromelra  Bp 1 


ORTHOPTERA  (graeohoppere,  cricketa,  etc.). 


Melanoplut/rmttT-rubnan 19 

Melanoplui  ap 24 

Chortophaga  viridtfatciata 4 

Camnula  peUuada 1 

Distoiteira  Carolina 2 


Tellix  Bp 2 

Vdeopiylla  robtata 1 

Nemobwitvittatui 1 

Gryataep 2 

(Eeanthutap 1 


CHILOGNATHA. 
Jubuep.  (milleped) 2 


Auutsp.. 


ARACHNIDA  (spidora). 
1  I  LycoiaBp 1 


s  food. — The  T^;etable  food  of  the  kingbird  amounts  to 
11.07  per  cent  of  its  diet,  and  consists  of  small  fruit,  with  an  occar 
sional  seed.  Altogether  it  was  found  in  302  stomachs.  None  vaa 
contained  in  the  three  stomachs  taken  in  March  nor  in  the  one  taken 
in  October,  but  beginning  with  less  than  2  per  cent  in  April  there 
is  a  steady  increase  to  35,50  per  cent  in  September.  Of  uncultivated 
small  fruits  25  species  were  identified,  not  counting  the  rubus  fruits 
(raspberries  and  blackberries),  which  may  have  been  either  culti- 
vated or  wild.  These  last  were  found  in  74  stomachs,  which  is 
more  than  in  any  other  species.  Cultivated  cherries  were  identified 
in  II  stomachs;  strawberries,  which  may  have  been  wild, in  2;  figs 
in  1 ;  and  currants  in  1.  Grapes  were  contained  in  several  stomachs, 
but  were  apparently  all  of  wild  species.  A  few  seeds  were  found  and 
some  bits  of  rubbish,  but  these  were  probably  swallowed  accidentally 
with  an  insect  or  other  food. 
Following  is  a  list  of  fruit  and  seeds  identified  in  the  stomachs: 

Altemate-leaved  dogwood  (Com«# 
aifamt/bKa) 1 

Panicled  dogwood  (Corrnct  panio- 
ulaia) 1 

Rougfa-leaved  dogwood  (Comuj<up«r- 
yblia) 20 

Kiimikinntli:  (Ci>mu$  amomtan)....      3 


Dandelion  ( Tanaaeum  officinah) 

Common  eld  eT(S<anbueuM  canadentit) . 

'Bidet  (SatnbueuiBp.) 

Common  nightshade   (SoUmwn  ni- 
grum)  

Blueberry  (FaocBiiumap.) 

Huckleberry  (GayluMocu  ep.) 
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Dogwood  (d>mutBp.) 5 

Fox  grape  (Vitit  vuijnna) 1 

Fnwt  gr»p«  ( Vitis  cord^olia) 6 

Nonhem  fox  grape  (VttuZa6ru«oa)...  1 
Virginift  creeper  (Pudera  guvi^tu- 

/olia) 6 

Bluevood  (Condolia  obovata) 1 

Buckthorn  (AAamnualofueoIiitui) 4 

Sumac  (JJftu*  ep.) 1 

DotneBtic  cherry  (PruiM«Hp.)..; 11 

Bird  cherry  (Pnmw  penruylvaniea), .  4 

Chokecheiry  (Pramia  virginiana) 10 

WUd  black  cheiry  (PmnuM  terotina)..  8 
Blackbeny  and    raapberry  (Rubut 

up) 74 

Strawberry  (.fVoffortoijetoa) 2 


June  beny  {Amelanekier  etmadentit):.  5 

Cbok(thenj(Pyru*arbuti/olia) 1 

Cun'aiit(JiiiMBp.) 1 

Spicehwit  (BemoinxitivaU) 8 

8»BBaina(Sat>ajTatvari\folium) 18 

PokeheiTy^Phytoiaecadeeandra) 10 

Amaranth  (AmaroTtttnuep.) 1 

FigiFieutep.) 1 

Mulberry  (i/onUBp.) 14 

Bayberry  (JKyrico  carolineruii) 3 

Foxtail  gTae»{SetaruiBp.) 1 

Red  cedar  (/uniperuc  virginianus)..  2 

Sedge  ^RlttrnchotpoTa  op.) 1 

OraaB  Heed  not  further  identified 2 

Fruit  pulp  not  further  identified 42 

Seeds  not  further  identified 7 


Summary. — From  the  above  discussion  of  the  vegetahle  food  of  the 
kingbird  it  is  evident  that  the  bird's  economic  status  is  to  be  dete> 
mined  entirely  by  its  animal  food,  as  the  vegetable  portion  is  practi- 
cally neutral.  Of  the  animal  part  the  largest  item,  Hymenoptera,  is 
composed  largely  of  insects  indirectly  beneficial  to  the  interests  of 
man.  A  portion  of  them  are  parasitic  upon  caterpillars  and  other 
injurious  species  and  probably  are  largely  instrumental  in  holding 
these  in  check.  On  the  other  hand,  they  parasitize  useful  insects, 
and  even  the  parasites  themselves  are  destroyed  by  other  p&rasito 
(hyperparasites).  Other  members  of  the  order,  such  aa  wasps  and 
bees,  perform  a  useful  function  in  pollenizing  flowers.  For  these 
reasons  the  destruction  of  Hymenoptera  in  general  can  not  be  con- 
sidered altogether  desirable. 

In  the  destruction  of  other  kinds  of  insects  the  kingbird  is  con- 
ferring an  (ilmost  unmixed  blessing.  A  few  of  the  beetles  arc 
theoretically  useful,  but  hugs,  grasshoppers,  flies,  and  caterpillars 
embrace  some  of  the  worst  pests  to  agriculture,  and  these,  with  the 
harmful  beetles  and  a  few  miscellaneous  insects,  constitute  60  per 
cent  of  the  kingbird's  food.  The  internal  relations  of  the  other  50 
per  cent  of  the  food  are  such  as  to  render  it  neutral  as  a  whole,  thus 
leaving  a  balance  of  50  per  cent  to  the  kingbird's  credit. 

AAKAITBAS  KnraBIRD. 

(TyrannuB  verHadia.) 

The  Arkansas  kingbird  CPl-  H)  occupies  during  the  breeding 
season  the  western  portion  of  the  United  States  from  the  Pacific 
Ocean  eastward  as  far  as  Minnesota,  Kansas,  and  Texas,  though 
stra^lers  have  been  taken  east  of  this  line.  It  extends  northward 
into  British  America,  where  it  breeds,  but  in  winter  it  retires  entirely 
beycmd  the  southern  boundary  of  the  United  States.    It  is  a  bird 
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of  the  Open  country  and  avoids  forests.  A  billy  country  with  here 
and  there  trees  for  nesting  sites  seems  to  be  the  ideal  habitat.  It 
takes  kindly  to  civilization  and  the  vicinity  of  gardens  and  buildings. 
Not  rarely  it  nests  in  trees  on  tiie  village  streets  and  in  some  cases 
actually  places  its  nest  upon  the  structures  of  man;  but  in  general 
it  is  lees  domestic  than  its  eastern  relative,  whose  nest  is  so  often 
built  in  en  orchard.  It  does  not  seem  to  have  that  antipathy  to 
hawks  and  other  birds  so  characteristic  of  the  eastern  kingbird,  and  a 
case  is  on  record  where  it  has  built  its  nest  on  the  same  tree  with  a 
hawk  and  a  Bullock's  oriole.' 

For  the  investigation  of  the  food  of  the  Arkansas  kingbird 
109  stomachs  were  available.  They  were  collected  in  the  months 
of  March  to  October,  inclusive,  with  3  taken  in  December.  The 
greater  number  of  them  are  from  California,  but  a  few  were  collected 
in  6  other  States.  The  food  is  found  to  consist  of  90.61  per  cent  of 
animal  matter  to  9.39  per  cent  of  v^etable.  Of  the  animal  portion, 
Hymenoptera  (bees  and  wasps),  Coleoptera  (beetles),  and  Orthoptera 
(grasshoppers)  constitute  over  three-fourths. 

Animalfood. — Beetles  of  all  kinds  amount  to  17.02  per  cent  of  the 
food,  and  include  5.47  per  cetit  of  useful  species,  mostly  Carabidte 
and  Cicindelidffi.  For  a  flycatcher  this  is  a  large  record  of  these 
useful  beetles,  as  they  are  largely  ground-inhabiting  species  and  not 
so  often  on  the  wing  as  most  others.  The  remainder,  11.55  per  cent, 
are  either  harmful  or  neutral.  Ko  special  pests  were  found  among 
them.  Hymenoptera  (bees  and  wasps)  are  the  largest  item  of  animal 
food  and  amount  to  31.38  per  cent.  They  form  a  good  percentage 
of  the  food  in  every  month  except  August,  when  they  are  partly 
replaced  by  grasshoppers.  A  few  of  the  parasitic  species  were  found, 
but  not  many.  Honeybees  {Apis  mdlifera)  were  noted  in  5  stomachs. 
In  all,  there  were  31  bees,  of  which  29  were  males,  or  drones,  and  2 
were  workers.  Tim  bird  has  been  accused  in  California  of  eating 
honeybees  to  an  injurious  extent.  It  was  said  that  the  bird  lingered 
near  the  hive  and  snapped  up  the  honey-ladened  bees  as  they  returned 
from  the  field.  This  statement  is  not  home  out  by  the  facts  stated 
above. 

Hemiptera  (bugs)  are  a  small  but  rather  regular  constituent  of 
the  food  of  the  Arkansas  kingbird  and  were  found  in  the  stomachs 
of  every  month  except  October.  March  appears  to  be  the  month 
of  maximum  consumption,  19  per  cent,  but  this  can  not  be  taken 
as  proved,  for  only  3  stomachs  were  taken  in  that  month.  June, 
with  9.86  per  cent  from  28  stomachs,  is  more  likely  to  be  the  month 
of  true  maximum.  They  belong  to  the  stinkbug  family,  the  leaf 
bugs  (Capsidffi),  and  the  shield-backs  (Scutelleridie),  with  a  few 
cicadas.     Altogether  bugs  amount  to  5.36  per  cent  of  the  .food. 

■  Baodln,  C  E.,  Ulc  BliWita  of  North  AmMKan  BIrda,  t,  p.  246,  UU, 
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Diptera  (flies)  constitute  0.55  per  cent  of  the  diet.  In  June  3.21 
per  cent  were  taken,  but  in  no  other  month  do  they  reach  1  per 
cent,  and  in  March,  September,  October,  and  December  none  at  all 
were  eaten.  This  bird  ia  apparently  not  much  of  a  "flycatcher." 
Lepidoptera  (moths  and  butterflies),  including  both  adult  moths  and 
caterpillars,  amount  to  7.31  per  cent  of  the  food.  When  eaten  at  all 
they  appear  to  constitute  a  fair  percentage  of  the  dally  diet,  but  they 
are  entirely  absent  from  the  Btomachs  of  March,  September,  and 
October.  A  greater  number  of  stomachs,  howeyer,  might  give  a 
somewhat  different  result. 

Orthoptera  (grasshoppers,  crickets,  etc.)  stand  next  to  Hymenop- 
tera  in  the  diet  of  the  Arkansas  kingbird.  March  appears  to  be  the 
month  of  least  consumption,  as  the  3  stomachs  taken  then  showed 
only  3.33  per  cent  while  the  3  taken  in  December  contained  44  per 
cent.  In  all  the  other  months  they  constitute  a  good  percentage 
of  the  food,  end,  as  seems  natural,  August  is  the  month  of  maximum 
consumption,  vrith  61.58  per  cent.  The  total  for  the  year  is  27.76 
per  cent.  It  is  a  singular  fact  tiiat  several  western  species  of  fly- 
catchers eat  more  grasshoppers  than  do  the  meadowlark  and  black- 
birds, which  obtain  their  food  almost  wholly  upon  the  ground.  The 
reverse  is  the  case  with  the  corresponding  eastern  birds.  The 
orthopterouB  food  consists  almost  entirely  of  grasshoppers  with  very 
tew  crickets. 

Dragon  flies  and  a  few  other  miscellaneous  insects,  millepeds 
uid  spiders,  the  bones  of  tree  frogs  in  3  stomachs,  and  e^  shells, 
apparently  those  of  a  domestic  fowl,  make  up  the  remainder  of  the 
animal  food,  1.23  per  cent. 

Following  is  a  list  of  the  insects  identified  and  the  number  of 
Btomachs  in  which  each  was  found: 

HYHENOPTERA  (beea  and  waape), 

Apit  mellifera 5 

Uelutodei  sp 1 

Sabropoda  Bp 1 

Andrena  ap 1 


PftuopU  affinU I 

Cryptut  tsp 1 

Ophion  btimtattu 1 

OplnoR  Bp 1 


COLEOPTERA  (beeUae). 


Ptatymitap 1 

AniKxbietylui  baUimorenti* 1 

Aniiodactyltit  temipimetatvs 1 

Agabuaap 1 

Hyilatieut  ttagnaH* 1 

Silfha  romoM 1 

StaphylmutnigrtUui 1 

Staphylima  lvteip€$ 1 

SitUr  amerieaniit 1 

Uegapentiet  fwrbuUntu$ 1 

Canthon  Inrit 1 

Oitthophaffui  hteate 1 


Onlhophagut  ap 2 

Aphoditu  fimtlariui 2 

Aphodiutt^ 2 

Bolboeerai  faretut. . 

OeotnApaep 

Amphicoma  urttna. 

EaphoTiainda 

Euphonasp 

CranaatockUui  ep. . 
Leptwra  intlabUU.. 

Epieautaap 

«P 
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POOD  OP  THB  PLYCATCHEBS. 
DIFTERA  (fliee). 


HEllIPTERA  (bugs). 


EurygoMler  dUematui 1  |  Nezarasp 2 

Poiiav*  modettu* 1      Caloeonttapidiu 1 

Eutdmtv*  tennis 1  I 


Vegetable  food. — Although  vegetable  food  amounts  to  9.39  per 
cent,  it  preaenta  but  little  variety.  A  few  weed  seeds  occurred  in 
one  stomach.  Seeds  and  skins  of  elderberries  (Sunbucus)  were 
found  in  11  stomachs,  woodbine  (Psedera)  in  2,  hawthorn  berries 
(Cratfegus)  in  1,  an  olive  in  1,  and  skin  and  pulp  of  fruit  not  further 
identified  in  2. 

The  following  fruits  were  found  in  the  stomachs: 

Viifinia   creeper   {P$edera    qvxn^at-  I  Elderberry  (Sam&ueu«Bp.) 11 

folia) 2     Olive  (OUa  europua) 1 

Hawthorn  (Oata;?u«ep.) 1  | 

Summary. — The  vegetable  food  of  the  Arkansas  kingbird  is  of  so 
little  econonuc  importance  that  it  may  be  dismissed  without  further 
comment.  The  animal  food  is  open  to  adverse  criticism  in  only 
one  point — the  useful  beedea.  But  even  if  it  be  admitted  that  the 
destruction  of  these  is  harmful  to  man's  interests,  the  amount  of 
damage  is  so  small  as  to  be  completely  overbalanced  by  the  good 
done  in  other  directions.  The  charge  tiiat  the  bird  destroys  honey- 
bees is  not  sustained  by  the  results  of  this  investigation.  On  the 
whole,  it  appears  that  the  Arkansas  kingbird  is  one  of  the  most 
useful  birds  in  the  region  where  it  Ls  found. 

OASBIN'S  EINaBIBJD. 

{Tyrannua  vodferana.) 

Casain's  kingbird  occupies  in  the  breeding  season  the  western  por- 
tion of  the  United  States  from  the  eastern  slope  of  the  Rocky  Moun- 
tains westward  to  the  Pacific  and  north  to  central  California  and 
southern  Wyomii^.  It  is  rather  irregularly  distributed  in  this 
r^on  and  is  entirely  wanting  over  considerable  areas.  Like  the 
two  preceding  species  it  prefers  open,  parklike  country  to  forests, 
but  it  is  said  to  be  more  of  a  mountain  bird  and  to  breed  at  higher 
altitudes.  The  habits  of  the  bird  must  differ  somewhat  in  different 
localities  or  at  diSerent  seasons.  Maj.  Bendire  says  of  it:  "Cas- 
ain's kingbird  is  neither  as  noisy  nor  as  quarrelsome  as  the  preceding 
species"  [T.  verticalis]} 


1  Life  HlnoclcB  ol  Mortb  AqwIcU)  Birds,  I,  p.  290,  ISat. 
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Speakmg  of  the  same  species,  Dr.  Edgar  A.  Mearm  Ba^B: 

On  the  Uogollon  MountaiiiB  I  saw  ihem  attack  crows  and  waatem  red-tailed  hawka 

and  drive  them  btxa  the  neighborhood  of  their  aeets  after  the  spirited  taahion  of  the 

eutem  kin^ird.' 

Only  40  stomachs  of  Casein's  kingbird  were  available  for  the  study 
of  its  food.  They  are  distributed  very  irregularly  over  ^e  year, 
and  none  were  t^en  in  April,  May,  July,  and  August.  While  this 
Bcaoty  supply  of  material  may  ^ve  us  some  information  as  to  what 
the  bird  eats,  it  can  not  furnish  reliable  data  aa  to  relative  propor- 
tions. The  food  was  found  to  be  composed  of  78.57  per  cent  of 
animal  matter  to  21.43  of  vegetable. 

Animal  food. — ^Beetles  of  aU  kinds  amount  to  14.91  per  cent  of  the 
food.  Of  these,  about  1  per  cent  are  of  species  that  are  more  or 
less  useful  (Carabidffi).  The  others  are  Scarabteids,  Cerambycidse 
(Saperda  sp.),  Elateridse,  and  I£sterid8B  {Bister  seUatua).  Hymenop- 
tera  amount  to  21.61  per  cent  and  consist  for  the  most  part  of  wild 
bees  and  wasps.  No  honeybees  were  found,  but  several  predaceous 
or  parasitic  species  were  identified,  such  as  Tiphia  inomata  and 
Mydne  6-ei7i€ta.  As  with  many  other  flycatchers,  Hymenoptera 
are  t^e  lai^est  item  of  food.  Hemiptera  (bugs)  are  eaten  rather 
irregularly  and  not  in  large  quantities.  They  amount  to  3.41  per 
cent.  The  only  ones  identified  were  of  the  family  Pentatomidn 
^tinkbuga).  Diptera  constitute  only  2.91  per  cent  of  the  diet, 
which  again  illustratee  the  fact  that  some  flycatchers  do  not  catch 
many  flies.  They  belong  to  the  long-legged  crane-fly  family  (Tipn- 
lidee)  and  the  family  of  the  house  fly  (Muscidee). 

Lepidoptera,  i,  e.,  motiis  and  caterpillars,  amount  to  18.21  per  cent 
of  the  food,  which  is  a  high  percentage  for  a  flycatcher;  for  while 
moths  may  be  caught  on  the  wing,  caterpillais  must  be  picked  from 
the  surface  on  which  they  crawl,  unless  they  let  themselves  down  from 
a  tree  by  a  thread  and  so  hang  in  mid-air.  Caterpillars  were  found 
in  11  stomachs  and  moths  in  6.  Of  the  latter,  21  individuals  were 
made  out  in  1  stomach.  They  are  probably  a  very  popular  article  of 
diet  with  this  bird,  as  they  appear  in  the  food  of  eveiy  month,  but  in 
rather  irregular  amounts.  More  stomachs  would  probably  give  a 
more  regular  record.  Orthoptera  (grasshoppers  and  crickets)  are 
apparently  eaten  rather  irr^ularly,  but  as  nearly  every  month  in 
which  they  appeared  at  all  showed  a  goodly  quantity,  they  would 
seem  to  be  a  favorite  food,  and  it  is  probable  that  a  greater  number  of 
stomachs  would  give  a  more  regular  showing.  In  January  they 
amount  to  47.50  per  cent  in  4  stomachs,  while  the  1  stomach  taken  in 
February  showa  none  at  all.  It  is  not  probable,  however,  that  Janu- 
ary is  really  the  month  of  majdmum.  consumption  of  grasshoppers. 
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The  total  for  the  year  is  14.67.  Had  any  stomachs  been  collected  in 
August,  the  grasshopper  month,  there  is  little  doubt  that  thia  record 
would  have  been  considerably  raised.  A  few  dragon  flies  ajid  soma 
spiders  make  up  the  balance  of  the  animal  food,  2.85  per  cent. 

Vegetable  food. — Although  Casein's  kingbird  eats  more  vegetable 
food  thair  any  other  flycatcher,  there  is  very  little  variety  to  it. 
Grapes,  apparently  of  cultivated  varieties,  were  found  in  9  stomachs, 
olives  in  2,  elderberries  in  1,  blueberries  iVacdnium)  in  1,  and  pulp 
not  further  identified  in  i.  With  the  exception  of  some  grapes 
found  in  1  of  the  March  stomachs,  all  the  fruit  was  eaten  in  the 
months  from  September  to  Januaiy,  inclusive. 

Summari/. — In  the  choice  of  its  animal  food  Cassin's  kingbird  does 
but  little  harm,  as  it  eats  only  a  few  predaceous  or  parasitic  insects, 
nor,  so  far  as  this  investigation  shows,  does  it  attack  honeybees.  In 
selecting  its  vegetable  food  it  shows  considerable  fondness  for  culti- 
vated fruits,  but  no  bird  so  thoroughly  insectivorous  as  this  fly- 
catcher will  ever  become  a  menace  to  fruit  culture. 


CBB8TED  PLTOATCHBB. 
{MyioTchus  erinitus.) 

The  crested  flycatcher  (PI.  Ill)  occupies  practically  all  that  por- 
tion of  the  United  States  east  of  the  Bocky  Mountains  and  extends 
northward  into  southern  Canada.  It  is  somewhat  more  of  a  bird  of 
the  forest  than  the  kingbirds,  but,  like  them,  frequents  the  open 
country  and  delights  in  orchards,  especially  if  they  be  old  with  many 
hollow  trees  to  serve  aa  nesting  Edtes.  While  extending  over  a  vast 
area  of  country  it  is  veiy  irregularly  distributed,  being  abundant  in 
some  portions  and  rare  or  wholly  wanting  in  others.  In  winter  it 
leaves  the  United-  States  almost  wholly,  a  few  individuals  only 
remaining  in  southern  Florida  and  Texas. 

For  the  investigation  of  the  food  of  this  bird  265  stomachs  were 
available,  which  were  obtained  during  the  6  months  from  April  to 
September,  inclusive.  They  were  collected  in  20  States,  the  District 
of  Columbia,  and  Canada.  In  the  first  analysis  the  food  divides  into 
93.70  per  cent  of  animal  matter  to  6.30  per  cent  of  vegetable. 

Animal  food. — Beetles  constitute  16.78  per  cent  of  the  food,  and  of 
these  0.24  per  cent  are  useful  species.  The  remainder  are  mostly  of 
an  injurious  character,  some  of  them  veiy  harmful.  The  notorious 
cotton-boll  weevil  {AjiihoTiomus  grandie)  was  found  in  2  stomachs 
taken  in  Texas,  the  strawberry  Ireevil  {A.  aignaiiafi)  in  1,  and  the 
plum  curculio  {Conotrackelus  nenupTiar)  in  2.  Besides  these  pests 
were  the  locust  leaf  miner  {OdorUota  dorsdlia)  and  species  of  Bdlaninut, 
which  have  been  discussed  in  previous  pages.  While  the  record  does 
not  indicate  any  special  preference  for  the  harmful  beetles,  it  does 
show  that  they  are  eaten  as  often  as  the  average  of  the  different 
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Species.  The  month  of  maximum  consumption  of  beetles  is  Jime 
with  25.S1  POT  cent.  After  this  they  gradually  decrease,  but  main- 
tun  a  fair  percentage  through  the  season.  RepreeentatiTee  of  12 
different  families  were  identified. 

Hymenoptera  amoimt  to  13.69  per  cent;  more  than  3  per  cent  less 
than  the  beetle  food.  Only  one  other  flycatcher  under  investigation, 
the  scissortail,  eats  more  beetles  than  wasps  and  bees.  Some  of  the 
useful  parasitic  species  are  included  in  this  item,  but  the  proportion 
is  not  targe.  Sawfliee  in  the  larval  form  were  found  in  6  stomachs 
and  were  the  entire  contents  of  1.  These  are  destructive  insects. 
One  worker  honeybee  was  found,  which  was  the  only  indication  that 
the  bird  ever  preys  upon  the  occupants  of  the  hive.  May  appears  to 
be  the  month  of  maximum  consumption  of  Hymenoptera,  but  eveiy 
month  sliowB  a  good  percentage.  Diptera  (flies)  amount  to  only  3.06 
per  cent,  and  while  they  are  eaten  to  some  extent  in  every  month  the 
amount  is  small,  and  the  maximum,  which  occurs  in  July,  is  only 
6.32  per  cent — another  illustration  of  the  fact  that  flycatchers  catch 
more  of  other  insects  than  of  flies.  No  species  of  special  interest  were 
noted,  except  one  robber  fiy  (Asilidse),  which  can  be  taken  as  an 
offset  to  the  honeybee.  Horsefhes  (Tabanidee)  were  noted  in  14 
stomachs,  which  would  seem  to  indicate  that  tliey  are  the  favorites 
among  Diptera.  Hemiptera  (bugs)  constitute  14.26  per  cent  of  the 
diet.  They  belong  to  the  usual  families  of  stinkbugs,  tree  hoppers, 
leaf  hoppers,  and  cicadas,  with  a  few  assassin  bugs.  The  cicadas  were 
more  than  usually  abundant,  being  found  in  8  stomachs,  and  in  I 
they  were  the  entire  food.  Stinkbugs  (Pentatomidse)  were  found  in  44 
stomachs,  and  1  wss  entirely  filled  with  them.  These  highly  fiavored 
insects  are  often  eaten  by  birds,  but  usually  only  a  small  quantity  is 
found  in  each  stomach.  Orthoptera,  i.  e.,  grasshoppers,  crickets,  and 
katydids,  seem  to  be  one  of  the  favorite  foods  of  the  crested  fly- 
catcher. They  were  found  in  45  stomachs  and  constituted  the 
only  food  in  3.  Beginning  with  8.64  per  cent  in  April  the  con- 
sumption steadily  increases  to  September,  when  it  is  23.18  per  cent, 
though  August  is  but  a  trifle  less.  The  average  of  all  the  months 
is  15.62  per  cent.  Only  2  flycatchers  have  a  greater  record  of  grass- 
hoppers than  this. 

Lepidoptera  (moths  and  their  larvaa)  are  the  largest  item  of  the 
food.  Caterpillars  were  found  in  73  stomachs  and  the  adults,  as 
moUis,  in  48.  Tlus  last  is  a  somewhat  unusual  showing,  as  adult 
moths  aod  butterflies  are  not  a  favorite  food  with  birds  in  general. 
It  is  evident  that  the  larvie — ^i.  e.,  caterpillars,  are  generally  pre- 
ferred to  the  adult  insects,  but  the  fact  that  the  adults  can  fly  and 
so  can  be  taken  on  the  wing  apparently  recommends  them  to  birds 
that  take  their  food  in  the  manner  of  flycatchers.  The  aggregate 
of  this  food  for  the  year  is  21.38  per  cent,  a  somewhat  larger  showing 
than  that  of  any  otiier  of  the  flycatchers  under  conuderation.  Two 
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stomachs  were  entirety  filled  with  caterpillars  and  in  seTeral  others 
they  exceeded  90  per  cent.  As  practically  all  caterpiUara  are  harmful 
it  is  evident  that  tiiis  bird  is  doing  a  good  work. 

Dragon  flies,  lacerwiitged  flies,  and  a  few  other  odd  insects  make 
up  4.14  per  cent.  Dragon  flies  were  found  in  18  stomachs,  which 
is  a  large  record,  for  such  agile  insects  can  be  taken  only  by  very 
active  birds.  Spiders  were  found  in  47  stomachs,  and  while  iixeae 
creatures  are  eaten  frequently  but  in  small  quantites,  1  stomach 
was  filled  with  them,  and  in  another  they  amounted  to  77  per  cent 
of  the  contents.  Altogether  t'hey  amount  to  4.03  per  cent  of  the 
food.  Three  stomachs  contained  the  bones  of  a  lizard  {Ajiolis 
caroli7i£nsi8).  These,  with  a  few  e^shells,  make  up  0.74  per  cent 
and  complete  the  animal  food. 

Following  is  a  list  of  the  animal  food  identified  in  the  stomachs: 


Limneriaep 1 

Ophitm  hilinmla 1 

OpAionep 1 

Qlypta  Tvjueutellarit 1 

SjAialUtep 1 


HYMENOPTERA  (beos  and  wasps). 
Tiphia  ij 


Campmwtut  penntylvan-Ua 1 

OamponobuBp I 

COLEOPTERA  {beetlee). 


1 


MyzintBf 1 

C^rymfflp 2 

HalUtuMep 1 

NomadHBf 1 

£omfru«ep 1 

A^meUifmi 1 


dtxndtla  6-gv.Uala 1 

Agonodenu  pallipe* 1 

Adalia  bipunctaia 1 

Cueuflii  davipu 1 

SohUptafotfu-laru t 

Ips/auiau, a 

Elater  nigrmut 1 

Melimotu$  cotnitiunu 1 

MeloTtotiu  ap 2 

Lvnoniu*  griieui 1 

Limoniui  miripHii 1 

CorymbiUt  hieroglypkicu* 2 

Dieerca  ep 1 

Paeilonota  cyanipts 1 

Chauliogiiafhas  marginatut 1 

Phameif  camifex 1 

OtithophagvM  hteale 1 

Aphodiua  fimetaritu 4 

Troxtp 1 

Didielonycha  tvbvxttata 2 

DiiAehnyAa  eUmgala 1 


AfurtnaUt  Tnarffmata. . 
AruorutlaBp 


Cotalpa  Icmigera 2 

Euphoria  trpulehralu 1 

Euphoria  inda fl 

Elaphidion  Bp 2 

Strangalia  luteicomit 

Typocenu  ubratut 

UoTiohammiu  ap 

DoTOMchema  allerttatum 

Lioput  Tiariegatiis 

(EdianyAit  pelaariMta 

Cohxtpit  brwnnea 

Nodonotaap 


ap.. 


Odontata  donalit 

Coptoqfcla  bicolor. . . 


Melot  anfuttimllU 

AUtMu*  biputlutatM 

Tam/meeut  laexna 

Artiput  fioridaruLt 2 

AnOwmomui  lignabu 1 

AnihonamiLi  grtmdii 2 

LxmoKKCiu  phgiiOui 2 

ConatnuAelu*  nenuphar 2 

Cortotrodtelva  ap 1 

Baiemin'utBp 6 
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DIPTEBA  (fliM). 

Syrphutep 1  )  Tabanvtep 2 

LEFIDOPTEBA  (bntteiflies,  moths). 

Nadala  gibhoaa 1  |  Dryocanvpa  rubiemtda 1 

HEMIFTERA  (biigs). 


SiitM  diadttna 

Jfetapodiut/emomtu*. . 

Jfetara  hUarii 

Setaraep 

Eutchittiuap 


BroAymena  orbnren 5 

Smiliaep 1 

Ctretabi^la 1 

TheliaiMeri 1 


ORTHOFTERA.  (giasdioppen  and  crickets). 

ScuddtriaBp 1  |  Tettixep 2 

NEUROFTERA  (lace-vinged  flies,  etc.). 

Chr^apaap 2  \  Xanlupaap 1 

VERTEBRATE. 

Lizard  (Anolis  caroltnentit) 3 

Veffetablefood. — The  v^etable  food  consists  of  email  fruits  and  a 
little  rubbish.  Thirteen  different  speciee  of  fruit  were  identified,  but 
no  one  was  eaten  to  a  much  greater  extent  than  the  others.  Some 
fruit  was  eaten  in  every  month  except  April,  but  more  than  half  of 
all  was  taken  in  August,  when  it  amounts  to  16.62  per  cent  of  the 
food  of  that  month.  For  the  year  it  aggregates  5.36  per  cent.  Rab- 
bish  is  only  0.d4  per  cent  and  is  probably  accidental. 
The  following  fruits  were  found  in  the  stomachs: 


Gntpe  (  Ftlu  ep.) 2 

Rough-leaved  cornel  (Comu»  atperi- 

folia) 3 

Huckleberry  {Gayluitaaasp.) 2 

Blueberry  (  Vacdnium  sp.) A 

Elderberry  {Sambveut  oanadensU) . . .  2 

Fruit  not  further  identified 3 


Mulberry  (iforwsp.) 3 

Fokeberry  {Phylolaeea  deeandra) 2 

Sseeafne  (SatK^frai  vanifoliiim) 2 

Spicebuah  (Beruoin  xtlivaU) 1 

Blackberry  and  rsflpberry  (Rubug  Bp.)  3 

Chofcecherry  (Pmnui  vir^niana) 2 

Wild  bird  cherry  (J'runtit  pen7uj/l- 

wmtoa) 2 

ViiginiA    creeper    (Pgedera    quinqiu- 

Mvi) 1 

Swrnmary. — From  the  foregoing  it  is  evident  that  the  crested 
flycatcher  does  little  if  any  harm.  It  ia  a  very  desirable  bird  to  have 
about  the  orchard  or  garden,  since  it  does  not  attack  any  cultivated 
crop.  As  its  natural  nesting  site  is  a  cavity  in  a  partially  decayed 
tree,  it  can  probably  be  induced  to  nest  in  properly  constructed 
boxes,  if  such  are  placed  in  the  orchard  or  other  suitable  situations. 
Thus  it  can  be  induced  to  live  in  orchards  and  woodland  not  now 
frequented  by  it  because  of  the  lack  of  nesting  sites,  and  eventual^ 
no  doubt  a  substantial  increase  in  its  numbers  can  be  effected. 
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ABEfTSBOATED  PLTOATCHBB. 

(Myiarchus  dTverasceris.) 

The  aah-throftted  flycatcher  occupies  the  western  part  of  the  United 
States  from  the  Pacific  Ocean  as  far  east  as  Texas  and  Colorado 
and  as  far  north  as  Washington  and  Utali,  Like  tlie  kingbirds,  it  ia 
a  bird  of  the  open  parklike  country,  and  is  particularly  partial  to  the 
vicinity  of  abandoned  ranches,  in  the  buildings  of  which  it  is  pleased 
to  build  its  nest,  while  it  forages  in  the  orchard  and  about  the  deserted 
garden  and  cattle  yards.  Normally  it  builds  in  natural  cavities  in 
trees  and  in  the  abandoned  holes  of  woodpeckers. 

For  the  determination  of  the  character  of  this  bird's  food  only  91 
stomachs  were  available,  taken  in  the  months  from  April  to  Decem- 
ber, inclusive.  So  few,  spread  over  so  long  a  time,  can  give  only  a 
tentative  idea  of  the  food.  In  the  first  analysis  the  food  divides  itself 
into  92.32  per  cent  of  animal  matter  to  7.68  of  vegetable.  Of  the 
animal  portion  all  but  a  few  spiders  is  made  up  of  insects,  strictly 
speaking.    Some  fruits  and  seeds  compose  the  vegetable  part. 

Animal Jood.— The  ash-throat  is  one  of  the  lesserbeetle  eaters  among 
the  flycatchers.  Beetles  aggregate  only  7.26  per  cent  of  the  food,  and 
of  these  2. 15  per  cent  can  be  considered  as  of  useful  species.  These  last 
consist  of  predaceous  ground  beetles  (Carabidee),  found  in  3  stomachs, 
and  a  ladybird  (Coccinellidw)  in  1.  The  bird  evidently  does  not 
hunt  for  these  insects,  or  it  would  find  more  of  them.  Other  beetles 
belonging  to  7  different  families  were  found  in  60  stomachs,  or  two- 
thirds  of  the  whole  number.  This  raises  the  question  as  to  the  ctite- 
rion  for  the  palatableuess  of  any  article  of  food — the  frequency  with 
which  the  bird  takes  it  or  the  amount  eaten.  Hymenoptera  amount 
to  26.94  per  cent  and  are  the  largest  item  of  animal  food.  Wild  bees 
and  wasps  make  up  the  bulk  of  this  item,  with  a  few  of  the  parasitic 
species.  Ko  honeybees  were  found.  That  Hymenoptera  are  a 
favorite  food  is  shown  by  the  quantity  eaten  and  by  the  facts  that 
they  were  found  in  55  stomachs  and  that  they  were  well  distributed 
over  the  season. 

Hemiptera  (bugs)  amount  to  20.11  per  cent,  which  is  the  highest 
record  for  this  item  among  the  flycatchers  now  considered.  Among 
them  were  many  of  those  queer  beechnutr^aped  little  bugs  com- 
monly known  as  buffalo  tree  hoppers  (Membracidss).  These  creatures 
are  as  agile  as  fleas,  and  would  seem  to  be  too  nimble  to  be  taken  by 
most  species  of  birds,  but  the  ash-throat  is  evidently  very  successful 
in  catching  them,  as  they  were  found  in  23  stomachs,  while  the  slug- 
gish stinkbugs  (Fentatomidte)  were  in  only  13.  Cicadas  were  found 
in  13  stomachs,  jumping  plajit  lice  (FsylhdEe)  in  7,  leaf  hoppers  (Jas- 
sidse)  in  7,  shield  bugs  (Scutellendie)  in  1,  assassin  bugs  (Reduviidte) 
in  1 ,  and  negro  bugs  (Corimelsenidte)  in  1 .    They  were  all  t^en  in 
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the  5  months  from  April  to  August,  inclusive,  and  the  arerage  per 
month,  if  those  5  alone  be  considered,  is  36.19  per  cent. 

Diptera  (flies)  amount  to  12.83  per  cent  of  the  food,  and  were 
eaten  in  erery  month  except  August  and  September,  but  this  excep- 
tion is  probably  accidental.  Those  identified  belong  to  the  house-Sy 
family  (Muscidaa),  the  Syrpliidte  (ErMtaHs  tenax),  and  the  robber 
flies  (Asilidfe).  These  last  were  found  in  2  stomachs  only.  Alto- 
gether Diptera  were  found  in  24  stomachs.  Lepidoptera  (moths 
and  their  lame)  were  eaten  in  all  the  months  but  3  (August,  Septem- 
ber, and  October),  but  this  is  probably  only  accidental.  A  greater 
number  of  stomachs  might  show  a  regular  consumption  throughout 
the  season.  They  amount  to  17.11  per  cent  of  the  seasonal  diet  and 
were  found  in  29  stomachs.  Of  these,  22  contained  caterpillars  and 
7  moths.    No  special  pest  was  identified. 

Orthoptera  (grasshoppers  and  crickets)  were  eaten  in  the  4  montlie, 
April  to  July,  and  a  few  in  December.  The  total  is  only  5.14  per 
cent,  and  the  maximum,  18.07  per  cent,  occurs  in  July.  Raphidians, 
dragon  ffies,  and  spiders  together  make  2.93  per  cent,  the  balance  of 
the  animal  food.  The  first-named  are  queer,  long-necked,  grotesque- 
looking  creatures  found  in  this  country  only  in  the  far  West.  They 
are  carnivorous  in  their  habits  and  are  said  to  prey  upon  the  codling 
moth.  In  any  event,  they  do  not  appear  to  be  numerous  in  this 
country  at  present,  and  the  only  specimens  the  writer  ever  collected 
were  in  the  stomachs  of  birds.  The  ash-throat  appears  to  eat  more 
of  them  than  any  bird  yet  examined,  as  they  were  found  in  10  etom- 
achs.  One  stomach  contained  5,  and  in  all  there  were  16  individuals. 
Dragon  flies  were  found  in  6  stomachs,  about  the  usual  proportion 
for  a  flycatcher,  and  spiders  in  17,  a  rather  large  showing  for  such 
sedentary  creatures. 

Vegetable  food. — ^The  vegetable  food  of  the  ash-throat  may  all  be 
summed  up  in  two  words,  fruit  and  seeds.  Elderberries  (Sambucus) 
were  found  in  5  stomachs,  cissus  in  1,  black  nightshade  (Solanum) 
in  1,  fruit  not  identified  in  2,  and  seeds  unknown  in  3. 

Food  of  ne^inga. — Besides  the  examination  of  the  stomachs  of  the 
aeh-tbroated  flycatcher  some  observations  were  made  on  the  feeding 
of  nestlings.  A  nest  of  4  young,  about  a  week  old  when  first  observed, 
was  watched  in  hour  periods  for  several  days,  and  the  results  are 
given  in  tabular  form  below. 


rlraC  aod  bat  feedliiE  during 


Numba- 


First 


ISJ»  p.m.— 1.45  p.m.. 
lO.tS  a.  ID.— 11.3ft  a.  m.. 

3.0Tp.m.— a.07p.m.. 

3.13  p.m.— S.U  p.  m. 

U*p.m.— <l.31p.m.  (hair 
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Average  number  of  feedinga  per  hour,  14.  After  the  first  hour's 
feedmg  on  the  morning  of  June  27,  the  mother  bird  was  accidentally 
shot,  but  the  father  carried  on  the  feeding  to  a  successful  issue,  and 
the  young  left  the  nest  about  noon  on  the  28th. 

Summary. — In  its  animal  food  the  ash-throat  destroys  a  great 
number  of  harmful  insects  and  a  few  beneficial  ones,  so  that  the 
balance  is  greatly  in  the  bird's  favor.  Its  vegetable  food  has  abso- 
lutely no  economic  interest. 


{Sayomia  phabe.) 

There  are  but  few  birds  in  the  United  States  more  endeared  to  the 
rural  and  village  population  thajithe  common  phcebe  (Fl.  IV).  Its 
habit  of  associating  itself  with  man  and  his  works,  its  trustful  dis- 
position, and  the  fact  that  It  is  never  seen  to  prey  upon  any  product 
of  husbandly  have  rendered  it  almost  sacred.  It  is  distributed  over 
the  eastern  United  States  as  tar  west  as  central  Texas,  northern  New 
Mexico,  and  Nebraska,  and  extends  north  into  British  America, 
where  it  spreads  farther  west  than  it  does  in  the  United  States.  It 
breeds  in  the  whole  of  this  region  except  the  southern  parts  of  the 
Qulf  States.  It  spends  the  winter  in  the  Gulf  States  and  beyond  our 
southern  boundary.  It  is  not  generally  a  bird  of  the  forest,  but  lives 
about  farms  and  gardens,  wliere  it  chooses  a  nesting  site  in  crannies 
of  buildings  or  walls,  under  bridges,  in  quarries,  or  in  other  similar 
sheltered  places.  As  the  bird  is  very  partial  to  the  vicinity  of  water, 
a  bridge  naturally  becomes  a  favorite  nesting  place,  and  from  this 
habit  it  is  often  spoken  of  as  the  "bridge  phcebe."  As  the  phcebe 
is  in  Buch  close  association  with  man  and  spends  a  large  portion  of 
the  year  in  fields  and  gardens,  it  foUowa  that  its  food  is  likely  to  be 
of  considerable  economic  interest.  For  its  investigation  370  stomachs 
were  available,  collected  in  19  States,  the  District  of  Columbia,  and 
Canada.  They  represent  every  month  in  the  year  and  are  fairly  well 
distributed. 

The  food  was  found  to  consist  of  89.23  per  cent  of  animal  matter 
to  10.77  of  vegetable.  The  animal  portion  is  composed  of  insects, 
with  some  spiders  and  myriapods,  a  gordius,  and  one  bone  of  a  tree 
frt^.  The  vegetable  part  is  made  up  of  small  fruits  or  berries,  with 
a  few  seeds,  all  of  them  probably  of  wild  species. 

Amnud  food. — Useful  beetles,  consisting  of  tiger  beetles  (Cicin- 
delidfe),  predaceous  groimd  beetles  (Carabidce),  and  ladybirds 
(Coccinellidse),  amount  to  2.68  per  cent.  Other  beetles,  belonging 
to  21  families  ^at  were  identified,  make  up  12.65  per  cent.  They 
appear  to  be  eaten  very  r^ularly  in  every  month,  but  the  most  are 
taken  in  spring  and  early  summer.  May  is  the  month  of  maximum 
oonsumptioQ  with  23.67  per  cent.    Beetles  altogether  amount  to 
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16.33  per  cent,  which  places  them  bs  second  in  rank  of  the  iteme  of 
uiimal  food.  The  notorious  cotton-boll  weevil  {Anthonomua  grandia) 
was  found  in  6  stomachs  taken  in  the  cotton  fields  of  Texas  and 
Louisiana,  and  5  individuals  of  the  strawberry  weevil  (,A.  aiffnc^ia) 
were  t^en  from  one  collected  in  Texas.  Many  of  the  other  beetles 
contained  in  the  stomachs  are  by  nature  equally  harmful,  but  are  not 
so  widely  known.  Such  are  the  com  leaf-beetle  (,Myoehr<ma  devf 
tieoUia),  which  feeds  upon  com;  also  tiie  12-fipotted  cucumber  beetle 
{Dic^yrotica  IS-puTietata)  and  the  striped  cucumber  beetle  (D.  vittata), 
both  of  which  seriously  injure  and  sometimes  destroy  cucumber  and 
squash  vines.  The  locust  leaf  miner  {Odoniota  doraalis)  has  been  re- 
ferred to  before.  It  is  sometimes  so  numerous  that  all  the  locust 
trees  over  large  areas  are  blasted  as  by  fire. 

In  the  phoebe's  diet  Hymenoptera  stand  at  the  head,  as  ia  the  case 
wiUi  most  of  the  flycatchera.  They  are  eaten  with  great  regularity 
and  are  the  largest  item  in  nearly  every  month.  A  few  of  them  are 
the  useful  parasitic  species,  v^ikh  are,  however,  offset  by  quite  a 
number  of  sawfly  larvte,  which  are  -very  harmful  insecta.  Ants, 
i^ch  are  a  nuisance,  were  found  in  24  stomachs.  No  honeybees 
were  identified,  but  testimony  has  been  received  to  the  effect  that 
the  phoebe  sometimes  eats  bees.  The  following  is  from  a  letter 
written  to  the  Biological  Survey  by  Mr.  S.  J.  Walcott,  and  dated  at 
Waverly,  N.  Y.,  November  30,  1891: 

Having  an  apiary  attached  to  our  place,  have  often  watched  common  phffibe  birda 
gorge  themselvee  to  repletion  with  honeybees  and  in  two  minutes  eject  the  entire 
mBM  through  the  mouth  and  again  resume  bueinesa  with  their  tannar  reliah,  and  con- 
tinue thia  practice  for  a  long  time,  thereby  waalcening  and  sometimes  entirely  annihi* 
lating  healthy  colonies  o(  bees. 

The  maximum  amount  of  Hymenoptera  was  taken  in  August,  when 
they  a^r^ated  39.66  per  cent.  They  constituted  the  entire  con- 
tents of  7  stomachs,  and  were  found  altogether  in  225,  which  would 
seem  to  establish  these  insects  as  the  favorite  food  of  the  phoebe. 
In  bulk  they  amount  to  26.69  per  cent  of  the  yearly  iliet. 

Diptera  abrogate  6.S9  per  cent,  and  are  a  very  constant,  though 
small,  element  of  the  food.  The  maximum  occurs  in  June,  when  they 
amount  to  17.90  per  cent.  The  minimum  of  1.40  per  cent  comes  in 
December,  when,  as  is  well  known,  flies  are  not  very  abundant. 
The  long-legged  crane  fliea  (Tipulidte),  a  few  horseflies  (Tabanidie), 
some  house  fiies  (Muscidee),  and  several  other  families  make  up  thia 
item.  They  were  found  in  79  stomachs  and  although  they  do  not 
^pear  to  be  very  appetizing,  they  constituted  the  entire  contents 
of  3  stomachs.  Hemiptera  (bugs)  seem  to  be  sought  for  rather 
more  than  files,  as  tikey-were  found  in  151  stomachs,  but  only  1  was 
entirely  filled  with  them.  Very  curiously  these  were  leaf  hoppers 
(Jaasidffi),  lively  little  creatures  that  Uve  on  grass  and  leaves  and  jun^ 
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like  fleas.  In  all,  16  families  were  represented  in  the  stomachs,  but 
stinkbugs  (Fentatomidie)  take  the  lead,  beii^  found  in  42.  Bugs 
are  most  sought  by  this  bird  in  the  winter  months,  probably  because 
in  summer  other  and  more  appetizing  insects  can  be  obtained.  Half 
of  aU  that  were  eaten  were  taken  from  November  to  February,  indu- 
siTe,  but  a  fair  percentage  was  found  in  the  stomachs  of  every  montli.  ' 
The  average  for  the  year  is  10.38  per  cent. 

Orthoptera  (grasshoppers  and  crickets)  form  12.91  per  cent  of 
the  phoebe's  food,  but  are  eaten  vefy  irregularly,  and  while  found  in 
the  stomachs  of  every  month  they  vary  greatly  from  one  month  to 
the  next,  and  are  found  in  the  greatest  amount  when  least  expected. 
January  is  the  month  which  shows  the  highest  consumption,  24.19 
per  cent,  while  July  is  practically  the  same,  24.15  per  cent.  August, 
which  with  most  eastern  birds  is  the  great  month  for  eating  grass- 
hoppers, in  this  case  shows  only  6.37  per  cent,  while  in  June  only 
1.50  per  cent  were  taken.  There  is  no  appu-ent  logical  reason  for 
this  irregularity.  It  is  probably  an  accident,  and  a  larger  amount 
of  material  would  almost  surely  give  a  more  even  result.  Grass- 
hoppers were  found  in  125  stomachs,  crickete  in  23,  and  locusts  in  6, 
wHch  would  seem  to  indicate  a  reasonable  fondness  for  this  order  of 
insect.  The  only  kind  that  was  specifically  identified  was  the  red- 
le^ed  grasshopper  l^Mdanopua  femur-rulrum) ,  a  well-known  and 
very  destructive  insect. 

Lepidoptera  (moths  and  caterpillars)  are  eaten  much  more  regu- 
larly than  grasshoppers,  but  not  in  such  large  quantities.  They 
amount  to  8.86  per  cent  of  the  food  of  the  year,  and  were  fotmd  in 
lis  stomachs,  of  which  47  contained  adult  moths  and  71  held  cater- 
pillars. One  stomach  was  entirely  filled  with  a  lai^e  moth.  June, 
with  14.90  per  cent,  was  the  month  of  greatest  consumption,  but  all 
the  months  show  a  fair  percentage  and  none  of  them  fall  greatly  below 
-the  average.  A  few  miscellaneous  insects,  such  as  dragon  flies, 
caddis  flies,  and  ephemerids,  amount  to  2.39  per  cent,  and  while  not 
eaten  extensively  were  taken  to  some  degree  in  every  month. 

Spiders  constitute  quite  a  steady  article  of  the  phcebe's  diet. 
Ticks  and  miUepeds  also  are  eaten.  None  of  these  creatures  can  be 
taken  when  they  are  on  the  wing,  as  they  can  not  fly,  but  spiders  may 
sometimes  be  picked  up  when  they  are  sailing  through  the  air  upheld 
by  their  gossamer  threads  or  they  may  be  found  on  the  top  of  a  tall 
reed  as  the  bird  flies  past.  But  ticks  and  millepeds  must  be  taken 
from  the  ground  or  some  other  surface.  The  a^r^ate  of  these 
creatures  for  the  year  is  5.78  per  cent.  March  is  the  month  of  greatest 
consumption  with  11.94  per  cent,  but  April  stands  nearly  as  high, 
while  every  month  shows  a  fair  percentage  except  June,  which  has 
but  1  per  cent.    Spiders  were  fotmd  in  76  stomachs,  miUepeds  in  7, 
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wood  ticks  (.Ixodes  scapularis)  in  2,  and  a  cattle  tick  {Marfforojms 
annvhius)  in  1.    Maj.  Bendire  aajs: 

Dr.  Ralph  t«Us  me  that  in  Florida  the  phoebe  frequently  alights  on  the  backs  of 
cattle  and  followe  them  around,  catching  the  fliee  on  theae  animala  and  fluttering  above 
them  in  search  of  inaects.' 

This  may  possibly  explain  the  presence  in  the  stomacha  of  such 
unlooked-for  creatures  as  ticks.  The  stomacha  from  which  the  ticks 
were  taken  were  collected  in  Florida. 

The  following  animal  food  was  identified  in  the  stomachs: 

HYMENOPTERA. 


MegadtiUep 1 

ATulrenaep 2 

3alklu*ep 4 

Crabro  ep 1 

Vespa  Tttoeulala 1 

ChytiiBp 1 

Myiineep 3 

Myrmira  Kabrmodit 1 

ApfutnogatUr  ap 3 


Camponoltu  penntyh'aniau 3 

IdtTuamon  sp 1 

Cryptua  ep 4 

UetoUenxu  sp 1 

OpAionsp 2 

CampopUx  ep 1 

Limnerumep 1 

PanueiuBp 1 

EMtattttep 1 


COLEOPTERA. 


ddndtla  S-ffutlata 1 

Cwindfla  16-puncUUa 1 

Cieirufcia  Tepanda 1 

PteroMtickta  ep 1 

Amara  exarata 1 

Atruzra  sp 1 

Platynus  i-dcntattu 1 

PltUynu*  sp 2 

CtUxniutBp 1 

Anitodaclyltu  rtisUcui 2 

Anitodacttflua  Bp 2 

Uydroporus  unihtlatui 1 

Jlydropbilu)  glaber 1 

MeffUla  Tnaculata 3 

Hippodamia  conicrgcni 1 

Coeeintlla  9-nolala 3 

Adalia  bipunctala 2 

A-nali*  I5-punrlala 5 

niMler  drpuratoT 1 

Ipa/aseialut 3 

Cytiliu  trritxia 1 

Drattmut  elegant ^ 2 

DolopiTU  marginatuM ] 

MtUmotu*  sp ] 

JAmani-M  griteuM ] 

Limoniut  querdnut ] 

Chrytoholhrit  ep ] 

1  LUa  Hbtorles  ot  North  A 

41895°— Bui.  4*-ia 5 


Chaviiogiuitinit  pmmylvanicut 1 

Chauiwgnathu  Tnargvwtiii 4 

TeUpkomi  bilineatiu 1 

Coliopt  4-Tnacu,latut 1 

Canihon  IssvU 1 

Canthon  viridis 2 

Coprit  minuta 2 

OnlJiophagtu  hecatt 5 

OrUhophagu*  tubeTculi/rxnu 1 

Oidhophagui  pemaylvamcu* 4 

Oi\ihophagui  Bp 4 

AUeniut  imbnealut 1 

Aismiut  q/tindnu 2 

Aphodiui  fimtteaitu 19 

Aphodivji  ffraTutrmt 1 

Apkodivji  in^uvnolujr 19 

Aphodiut  biailor 1 

Aphodiut  gp 8 

JHchcloTiycha  Bp 1 

Macrodariylut  tMbipinonu 1 

Diplotaxuep 3 

La/Anotterna  up 1 

Valgui  caniliciilatJi* 1 

Fhymatodaep 1 

Liopui  ep 1 

PngoTUxJiena  ap 1 

OTtodackva  atra 2 
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Chiamyi  plioaia 2 

Crytoeephaliu  venutlut 1 

Jiyochrtna  deiiticollw 2 

DiabroiKa  It-punctata 3 

Didbrotica  viUala 1 

Oalerueella  ep 3 

BUpharida  rhoit 1 

Ditongcha  earoliniana 2 

Odontota  donalit 1 

OdimMasp 2 

Chtlymorpha  cribrana 1 

Blapttitiutsp 1 

Trvrtmia  tanffuinipennit 1 

NtgaliuttnaTmoratut 1 

Epicavta  penntyVoanica 1 


Phf/xelv  ngidiu 1 

Cercopetu  chfyitmhauM I 

TaritfTnecwi  lacxna 1 

Maeropt  gp 1 

Anthonomiu  li^notu* I 

Anthonomut  grandit 6 

Conotradtelui  pottiaUiit I 

Chatcodermiu  sp 1 

Acalle*  caHjialuM 1 

Rkirumcut  pyrrhoput 1 

Balatimui  vicbmeiuU 1 

Balanintuep 7 

Sphenophorui  eomprettirostrit I 

SphenophoTut  ap 2 

Rhodob/CKUS  I3-punclatuM 1 


iScatophaga  tUreoraria. . 


DIPTERA. 

1  I  EritliUitgp 1 


HEMIPTERA. 


Cieadaap 2 

Oneometopia  vndaia 1 

Avitunia  irrorala 1 

Auladtei  lateralii I 

TeUigoniasp 1 

Etudiitlti$  ap 1 

SrodiyTnena  ep 1 


Mttapodhufemorattit 1 

Myododul  terripa 1 

NabU  tubcoleoptraCut 2 

Sijiai  (Hadema 5 

Milgat  cinetu* 1 

Bygrotrechtu  ep 4 


OBTHOPTERA. 
Mtlanoplui/emvT-rubnim 1  |   TeUitap .'.     10 

ODONATA. 
AgrUmnp 1 


'M  leapularit 2  |   Margaropus  annulatui. . 


—The  T^ietable  food  of  the  phcebe  may  be  placed  in 
two  categories,  fruit  and  seeds.  Fruit  amounts  to  4.99  per  cent.  In 
May  and  June,  the  months  of  strawberries  and  cherries,  no  fruit  at  all 
was  taken.  In  July  1  per  cent  was  eaten,  and  from  this  point  it 
increases  slowly  to  December  and  January,  with  10.73  and  10.84  per 
cent,  respectively.  The  only  thing  found  suggestive  of  cultivated 
fruit  was  the  seeds  of  blackberries  or  raspberries  contained  in  5 
stomachs.  Of  small  wild  berries  17  species  were  identified,  besides  a 
number  of  seeds,  but  nothing  of  any  economic  value  was  found. 
There  were  several  species  of  seeds,  but  the  only  ones  of  interest  were 
the  poison  ivy  and  poison  sumac,  whose  seeds  the  birds  distribute. 
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but  they  were  found  in  only  s  few  stomachs.    The  great  bulk  of  the 
vegetable  food  waa  taken  in  the  fall,  wiiTter,  and  early  spring  months? 
The  following  fruit,  seeds,  etc.,  were  identified  in  stomachs  of  tiiff 
phoebe: 


Dwarf  Humoc  (fthut  eopallina) 1 

6mooQiBumac(Rliu»  glabra) 2 

Poison  ivy  (Rkut  taxiaxlendron) 12 

PoJBon  Bumac  (SAiu  vernic) 1 

Sumac  ap.  (R/ttaep.) 20 

Dahoon  holly  (Jfcz  coMiTi*) 2 

Viiginia   creep«T   {Ptedera   quinque- 

folia) 1 

Bough-leaved  dogwood  {Cormu  ai- 

ptri/olia) 2 

Blueberry  ( Vacdniun  ap.) 3 

PerBimmon  (Dioipyroi  vv^niana). . .  1 

Horse  BUgar  (Si/mplocot  tiruiona) 1 

Virginia  plantain  (Planlago  wr^nica)  I 

AiTOWWOod  ( Viburnum  derUalum) I 

Elderbeiry  (5am6iu;u#  ap.) 4 

Ragweed  (Ambrosia  ap.) 1 

Fruit  not  further  identified 22 


Juniper  (Junipenti  virffiniana).. 

Panic  graaa  (Pontcuffi  sp.) 1 

Greenbrier  {Smiktx  bona-nox) 

Baybeny  (JfyncacaroItn«n«u).. 

Wax  myrtle  (JfyriaiMri/ira) 4 

Miaeiasippi  hackbeiry  (C«bu  mtww- 

rippientU) 

Weetem  hackbeny   (CcUit  oeeidtn- 

taKi) 

Smartweed  (Polygontimep.) 

Pokeberry  (Phytolacca  deearutra) 

Carolina    moonaeed    (Coccului    caro- 

Fever  hueix  {Bemoin  btmoin) 

Sassafras  (Sattcffrai  vari^olium) 

Shadbuah  (AmAiaidti^  canadentU) . . . 
Blackberry  or  raapbeny  (Au&uaap.). 
Wild  black  cherry  (Prwiut  urotina) . . 
Caaaia  (Coma  Bp.) 

Food  of  nestlings. — ^Among  the  stomachs  examined  were  thobo  of 
four  newly  hatched  nestlings,  which  merit  passing  notice.  The 
stomachs  contained  no  v^etable  matter  whatever,  but  were  com- 
pletely filled  with  insects  and  spiders.  The  largest  item  was  young 
grasshoppers,  which  constituted  63.75  per  cent  of  the  contents  of  the 
four  stomachs.  Next  to  these  were  spiders,  which  amount  to  14.25 
per  cent.  Fhee,  partly  in  the  shape  of  grubs  or  maggots,  came  next 
with  9.75  per  cent.  Hymenoptera  (wasps)  amount  to  5.25  per  cent; 
caterpillars,  to  4.50;  two  beetles,  one  adult  the  other  larval,  to  1.75; 
and  parts  of  a  bug  and  a  moth,  to  0.75.  Note  the  soft  character  of 
the  food.  The  grasshoppers  were  all  young,  partly  grown,  and  very 
soft  bodied.  The  spiders  and  caterpillars  also  were  soft,  the  Hymen- 
optera were  somewhat  harder,  but  the  only  really  hard  food  was  the 
one  adult  beetle. 

Summary. — It  seems  hardly  necessary  to  say  anytbing  in  favor  of 
a  bird  already  firmly  established  in  the  affections  of  the  people,  but 
it  may  not  be  amiss  to  point  out  that  this  good  will  rests  on  a  sohd 
foundation  of  scientific  truth.  In  the  animal  food  of  the  phffibe 
there  is  such  a  small  percentage  of  useful  elements  that  they  may  be 
safely  overiooked;  while  of  the  vegetable  food  it  may  be  said  that 
the  products  of  busbandry  are  conspicuous  by  their  absence.  Let 
the  phosbe  remain  just  where  it  is.  Let  it  occupy  the  orchard,  the 
garden,  the  dooryard,  and  build  its  nest  in  the  barn,  the  carriage 
house,  or  the  shed.    It  pays  ample  rent  for  its  accommodations. 
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SAT'S  FHCBBB. 
iSayomis  sayvs.) 

Say's  ph(£be  is  an  inhabitant  of  western  North  America  from  the 
Pacific  Ocean  eastward  as  far  as  western  Texas,  Kansas,  and  Nebraska, 
and  extends  northward  into  Alaska.  In  the  warmer  southwestern 
portions  of  the  country  it  usually  migrates  norUiward,  or  else  goes 
up  into  the  hills  or  mountains  in  the  breeding  season.  For  this 
reason  it  is  not  often  seen  in  the  valleys  in  California  during  the 
sununer.  It  is  a  bird  mostly  of  the  open,  though  sometimes  taken 
in  timber  country.  After  the  season  of  reproduction  the  paiis 
apparently  separate,  and  each  alone  is  engaged  in  its  perpetual  hunt 
for  insects.  It  is  domestic  in  its  tastes,  and  in  California,  when  it 
returns  from  its  summer  range,  it  is  apt  to  attach  itself  to  some  house 
or  other  building  and  remain  in  that  immediate  vicinity  all  winter, 
roosting  at  night  in  a  cranny  under  the  cornice  or  wherever  it  can 
find  snug,  covered  quarteis. 

For  the  determination  of  this  bird's  food,  111  stomachfi  were 
taken,  representing  every  month  of  the  year,  but  while  too  few  to 
give  exact  results,  they  will  probably  fix  the  bird's  economic  status 
with  a  reasonable  degree  of  accuracy.  In  the  first  anal3/8is  the  food 
was  found  to  consist  of  99.78  per  cent  of  animal  food  to  0.22  per  cent 
of  vegetable, 

Anirrud  food. — Beetles  of  the  three  most  useful  famihes — Cicin- 
delidffi,  Carahidffi,  and  Coccinellidie — amount  to  5.95  per  cent  of  the 
food.  This  is  a  surprieingly  lai^e  percentage  to  he  eaten  by  a  fly- 
catcher. They  were  found  in  every  month  except  May  and  July, 
and  these  months  would  no  doubt  have  shown  some  had  there  been 
more  stomachs.  They  were  found  in  5,  26,  and  15  stomachs,  respect- 
ively; that  is  to  say,  the  greatest  flyers,  the  cicindehda,  which  one 
would  suppcwe  to  be  the  most  easily  taken  by  a  flycatcher,  are  chosen 
the  least,  and  the  coccinellids,  which  live  on  trees  and  fly  sluggishly, 
are  taken  less  than  the  carabi^ls,  that  live  almost  wholly  upon  the 
ground.  Other  beetles  amount  to  9.72  per  cent,  and  are  either 
harmful  or  neutral  species. 

Hymenoptera  are  the  largest  item  of  food,  and  with  a  greater 
number  of  stomachs  would  undoubtedly  hold  that  rank  in  every 
month.  We  have,  however,  only  two  stomachs  taken  in  May  and 
one  in  July,  and  these  contain  no  Hymenoptera  at  all.  In  all  the 
other  months  there  is  a  good  percentage,  and  the  average  for  the 
year  is  30.72  per  cent.  They  are  mostly  bees  and  wasps,  with  a  few 
ants.     No  honeybees  were  found, 

Hemiptera  are  eaten  very  irregularly  and  in  small  quantities. 
TTie  total  amounts  to  4.45  per  cent.     Five  famifiea  were  represented, 
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but  the  Btinkbugs  (Pentatomidte)  were  contained  in  the  inost 
stomachs. 

Diptera  (fliee)  appear  to  be  more  popular  than  bugs  with  Say's 
phoebe.  The  a^regate  is  16.67  per  cent,  while  for  the  eight  months 
in  which  they  were  eaten  the  average  amount  is  25  per  cent.  The 
IdndB  eaten  are  mostly  of  the  families  of  the  house  fly,  the  crane  fly, 
and  the  robber  fly.  One  stomadi  was  entirely  filled  with  members 
of  the  house-fly  family  (Muscidae). 

Caterpillars  and  moths  amount  to  12.12  per  cent  of  the  diet  of 
Say's  phffibe.  Here  for'the  first  time  is  found  a  flycatcher  that  eats 
more  of  the  adults  (moths)  Uian  it  does  of  the  larrte  (caterpillars). 
The  former  were  found  in  19  stomachs  and  the  latter  in  17.  None 
were  ia  the  stomachs  of  July  and  August,  but  as  only  three  stomachs 
were  coUected  in  those  months,  the  record  can  not  be  accepted  as 
final.  Most  of  the  other  months  show  a  fair  percentage,  and  May 
and  June  appear  to  be  the  months  of  greatest  consumption.  Grass- 
hoppers and  crickets  seem  to  be  well  liked,  as  they  occurred  in  48  stom- 
achs, were  the  total  contents  of  one,  and  amount  to  15.36  per  cent 
of  the  food.  They  are  probably  eaten  in  every  month,  but  none 
were  found  in  the  few  stomachs  taken  in  January,  June,  and  July, 
The  average  for  the  nine  months  in  which  tiiey  occur  is  over  20  per 
cent.  Dragon  flies,  spiders,  millepeds,  and  a  few  sowbugs,  together 
amount  to  4.79  per  cent  of  the  food,  and  make  up  the  remainder 
of  the  animal  quota. 

The  following  animal  food  was  identified  in  the  stomachs: 


COLEOPTBRA. 


Cidndela  Itmniteata 

Dygehiriut  ffibbiptnnit. . 

Amara  inlentxtiaUt 

Amaraep 

Aniaodaetylut  rudieiu. . 


CoedneUa  oalifo 

Sitter  vlkti * 1 

CoUopt  argvtut 8 

Aphodaii  in^iMitiii '..  3 


sp.. 


Oyrtopoffon  bimaeuta... 
CynoTnyia  eadaverina.., . 


MiUmopbUBp, . 
Onitetusp 


Euphoria  inda 1 

Leplura  mtlabili* 1 

1 


(Edicnydiia  mtniala 

HaltUafoliaeta 1 

Blaptti7M*  gp 3 

EpicauUi  ituoTti 1 

ThKaternut  hvmeralit 1 

Mylacut  taccalut 1 

SiUmttwp 1 


DIPTERA. 

1  I  LvaliaBp,. 

1  , 

OBTHOPTERA. 
CRUSTACEA. 
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VegeUJ^  food. — Hie  vegetable  food  of  Say's  phoebe  can  be  dis- 
miased  with  a  few  words.  It  coasists  of  seeds  of  elder  (Sambucus) 
coatained  in  3  stomachs,  nightshade  (Solanum)  in  2,  a  single  seed  of 
a  fig  in  1,  seeds  of  tarweed  (Madia)  in  1,  and  rubbish  in  4.  Thus  it 
has  no  economic  importance. 

The  following  fruits  were  identified: 

Elderberry  {Sambuau  glauea) 3  1  Bl»ck  nightdiade  (Solanwn  n^rwn).      8 

Tar*eed(JftK«iiM/»Da) 1  |  Pig(J"tcu#) 1 

Summary.— It  is  evident  that  the  animal,  food  is  the  factor  that 
fixes  this  bird's  economic  position.  The  item  of  this  most  open  to 
criticism  is  the  three  families  of  predatory  beetles.  This  item  is 
higher  with  Say's  phcehe  than  with  any  other  of  the  flycatcheis,  but 
Btill  is  small  as  compared  with  the  injurious  insects  eaten.  It  is 
evident  that  in  spite  of  the  fact  that  the  bird  eats  these  useful  insects 
its  work  on  the  whole  is  beneficial,  and  it  should  be  protected. 

BLACK  PHOBB. 

{Sayomis  nignca7i4.) 

The  black  phoebe  (PI.  V)  would  seem  to  have  extended  its  range 
from  Mexico  into  the  United  States  along  the  southern  border  and 
on  the  west  coast.  In  California  it  is  confined  chiefly  to  the  region 
west  of  the  Sierra  Nevada,  and  its  range  extends  for  a  short  distance 
into  Oregon.  Farther  south  it  is  found  east  as  far  as  central  Texas. 
It  inhabits  the  valleys  and  is  resident  throughout  the  year.  Like 
many  other  flycatchers,  it  is  very  partial  to  the  vicinity  of  water,  and 
every  stream  or  pool,  and  even  the  watering  trough  by  the  roadside, 
will  be  found  to  have  its  attendant  phoebe.  It  is  as  domestic  aa  its 
eastern  relative,  and  habitually  builds  its  nest  under  the  eaves  or  in 
crannies  of  buildings,  and  where  these  are  surrounded  by  a  large 
stockyard  with  a  plentiful  supply  of  water  the  conditions  appear  to 
be  ideal.  Bridges,  overhanging  banks  of  streams,  and  rock  cliffs 
also  are  favorite  nesting  sites. 

While  camping  beside  a  stream  in  California  the  writer  observed 
the  feeding  habits  of  the  black  phoebe.  The  nesting  season  was  over, 
and  apparently  the  birds  had  nothing  to  do  but  look  for  food,  and 
this  they  appeared  to  do  all  the  time.  At  the  first  gleam  of  daylight 
a  phoebe  could  always  be  seen  flitting  from  rock  to  rock,  and  proba- 
bly it  caught  an  insect  on  each  flight.  This  activity  was  kept  up  all 
day,  and  even  after  supper,  when  it  was  so  dark  that  notes  could  be 
written  only  by  the  %bt  of  the  camp  fire,  the  phoebes  were  etill 
hunting  insects.  Up  and  down  this  stream  there  was  a  phoebe  at 
every  10  or  12  rods  patrolling  for  insects. 

Observations  like  these  are  convincing  evidence  that  the  number 
of  insects  destroyed  in  a  year  by  this  species  ia  enormous,  and  the 
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examination  of  Btomacti?  confirms  jield  obeerrations.  But  few  fly- 
catchers, or  birds  of  any  kind,  devour  a  larger  percenta^  of  imeot 
food  than  the  black  phoebe.  It  is  not  at  all  improbable  that  thia 
species  and  many  others  seldom  or  never  take  vegetable  food  inten- 
tionally. In  many  cases  the  v^etable  substance  found  in  the  stom- 
achs is  mere  rubbish  accidentally  picked  up  with  insects.  Bees  and 
wasps  often  light  on  berries  to  suck  the  juice,  and  a  bird  making  a 
quick  snap  at  Buch  an  insect  might  take  berry  and  all,  and  when  the 
seeds  were  found  in  its  stomach  it  might  be  charged  with  having 
intentionally  eaten  the  fruit. 

For  the  laboratory  investigation  of  this  bird's  food  344  stomachs 
were  available,  all  but  one  collected  in  California,  but  distributed 
through  every  month  of  the  year.  The  food  was  found  to  consist  of 
99.41  per  cent  of  animal  matter  to  0.59  per  cent  of  vegetable. 

Animaifood. — Useful  beetles  belonging  to  the  three  families  Cidn- 
delidte,  Carabidfe,  and  CoccinelUdte  were  found  in  15  stomachs  and 
amount  to  2,82  per  cent  of  the  food.  Otiier  beetles  of  harmful  or 
neutral  species  were  found  in  41  stomachs  and  reach  10.50  per  cent. 
Ilymenoptera  form  the  largest  item  of  the  food.  Tliey  were  found 
in  247  stomachs  imd  were  the  whole  contents  of  15.  There  is  a  good 
percentage  in  every  month  except  March  and  April,  and  these  exc^>- 
tions  are  probably  accidental.  Aa  would  naturally  be  expected,  the 
greatest  amount  is  eaten  in  August,  when  it  a^regates  58.75  per  cent 
of  the  food,  like  average  for  the  year  is  30.82  per  cent.  A  few 
parasitic  specios  were  noted,  but  they  were  too  few  to  make  a  respect- 
able percentage.  Ants  were  found  in  48  stomachs,  and  for  a  short 
'  time  in  midsummer  constitute  quite  a  notable  part  of  the  food. 
Various  wild  bees  and  wasps  make  up  the  bulk  of  this  item.  No 
honeybees'were  found. 

Henuptera,  or  bugs  in  various  forms,  constitute  10.56  per  cent  and 
were  found  in  the  stomachs  of  every  month  but  May.  December  is 
^e  month  of  greatest  consumption  and  April  and  May  of  least. 
They  were  found  in  92  stomachs,  and  13  fanulies  were  identified. 
Pentatomidse,  or  stdnkbugs,  appear  to  be  the  favorites,  as  they  were 
contained  in  10  stomachs,  the  most  of  any  family.  Plant  lice 
(Aphidw)  were  found  in  1  stomach.  Diptera,  or  fiies,  amount  to 
28.26  per  cent  and  form  the  spcond  lai^eat  item.  They  were  found 
in  97  stomachs  and  completely  filled  3.  They  constitute  the  most 
regular  article  in  the  black  phosbe's  diet.  Every  month  has  a  good 
percentage,  except  perhaps  August,  which  shows  only  4.92,  but  the 
next  one  is  July,  with  11.47,  and  all  the  others  are  higher.  The 
maximum  occurs  in  April  at  64.36  per  cent.  The  black  phoebe  fairly 
merits  its  title  of  flycatcher. 

Lepidoptera  (moths  and  caterpillars)  amount  to  8.22  per  cent  of 
the  food.    They  were  found  in  72  stomachs,  of  whitji  51  contained 
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the  adult  moths  and  28  the  larvie  or  caterpiUars.  One  etoma^^  was 
entirely  filled  with  tiie  adulte.  llus  is  one  of  the  few  lurds  studied 
by  the  writer  that  eats  more  moths  than  caterpillars,  for  as  a  rule  the 
caterpillars  are  lai^ely  in  excess.  Katurally  the  flycatchers,  taking 
their  food  upon  the  wing,  would  prove  exceptions  to  the  rule.  Grass- 
hoppers and  crickets  are  evidently  not  a  favorite  food  of  the  black 
phcebe,  as  they  amount  to  only  2.45  per  cent.  They  were  found  in 
39  stomachs,  but  usually  the  amount  in  each  was  small,  (hough  1 
stomach  was  entirely  filled  with  tiiem.  They  were  taken  in  tiie 
months  from  June  to  October,  with  a  small  percentage  in  February 
and  April.  Dragon  flies,  white  ants  (Termes),  a  few  unrecognizable 
fragments  of  insecta,  and  spiders  amount  to  S.78  per  cent,  the  balance 
of  the  animal  food.  Dragon  flies  were  found  in  63  stomachs,  or  18 
per  cent  of  the  whole — the  laj^est  record  for  these  insects  yet  noted. 
The  wonder  is  tiiat  they  do  not  amount  to  a  greats  percentage. 
The  following  insects  were  identified : 


rOLEOPTERA. 


Elaphna  ripariia 1 

Triama  iongula 2 

Bradyi-ellui  rupealrit 1 

Tropisternui  sp 1 

titurobivs  elliptictu 1 

PhilonUmt  pubel 1 

Ilippodaima  eonvergen* 7 

Jlippixjamia  OTiibigua 1 

Cocdrulla  taUfomita 2 

Chilooomt  orhut 1 

Cryptorho'pa.lM.m  apiaile 1 

Hitter  bmacuMut 1 

•Saprinut  oh»rurut 1 

fiaprmug  Ivgent 2 

Hapirimit  luhneua 3 

Saprinvs  fimbrialut 1 

OirpopMJua  haniptma I 


ReUrvcenu  trviv: 1 

Canthon  Bp 1 

Onlfiophaffa*  ep 2 

Aphoditu  firrutaritu 1 

Aphodiui  granariu* 1 

A^iodixu  vtUoftU 2 

AjAodixu  ungv.latu» 1 

JpAodtuf  sp 6 

Ampkiooma  urgina 2 

Gattrcndea  sp 1 

Lina  teripta 1 

Diabrolica  toror 2 

Blapttintit  puh^utenlti* 2 

Blapttinua  sp 4 

Corphyra  ap 1 

NotoxuM  alamedx 1 


LarguM  nuanetixt 1 

Vegetable  food. — Seeds  of  elderberries  were  found  in  16  stomadia 
and  were  probably  taken  intentionally:  Seeds  of  Rubus  (blackbeny 
or  raspbeny)  were  found  in  1  stomach,  seed  of  dogwood  {Comusl  in 
1,  1  seed  of  poison  oak  in  each  of  3  stomachs,  seed  of  filaree  in  1, 
seeds  unknown  in  5,  fruit  pulp  in  1,  catkin  in  1,  and  rubbish  in  6.  It 
all  amounts  to  0.59  per  cent,  and  certainly  has  little  economic  interest. 

The  following  fruits  and  seeds  were  identified: 

Eldeiberry  {Sambnau  glauca) 16  [  Raspberry  or  blackberry  (Rubtuep).      1 

Ungnaod  (Comut  pubescent) I     Pmaaa  otk  (Rhfit  (iiverriloba) 3 

'FU»iee{Erodiumep.) 1  | 
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Black  Phoebe. 


Su's  (^fa}f^^<e>nj. 
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Food  of  negUijigg. — Among  the  stomachs  involved  in  the  foregoing 
discuBsioa  are  those  of  22  nestlings  vajying  in  ^e  from  1  to  2  weeks. 
These  were  separately  tabulated,  and  show  some  differences  from  the 
diet  of  the  adults.  The  food  consisted  of  98.86  per  cent  of  animal 
matter  to  1. 14  of  vegetable.  This  is  apparently  more  than  twice  as 
much  vegetable  matter  as  was  taken  by  the  adults,  but  nearly  all  of 
t  was  rubbish,  probably  given  to,  the  young  accidentally.  Only  1 
stomach  contained  a  little  fruit  pulp — real  food.  Beetles,  which  are 
hard  food,  amount  to  3.14  per  cent.  Hymenoptera,  which  are  softer 
and  much  more  easily  crushed  and  broken  up,  aggregate  44.68  per 
cent.  Hemiptera  (bugs)  were  fed  to  1  nestling  only.  It  was  17  per 
cent  of  that  stomach's  contents,  but  amounts  to  only  0.77  per  cent 
of  the  whole  food.  Diptera,  which  are  softer  than  Hymenoptera, 
were  fed  to  the  amount  of  34.73  per  cent.  In  1  brood  of  3  the  average 
in  each  stomach  was  75  per  cent,  and  in  another  brood  of  3  the  aver- 
age was  82  per  cent.  In  2  other  broods  none  at  all  were  found. 
Lepidoptera  reached  a  percentage  of  8.23  per  cent,  but  were  irregu- 
larly (Ustiibuted;  that  Is,  they  were  fed  to  only  6  of  the  22  birds,  but 
to  an  average  extent  of  over  30  per  cent  to  each.  Crickets  were  fed 
to  but  I  of  the  nestling,  but  in  tiiat  1  ihey  amounted  to  85  per  cent, 
making  an  average  of  3.86  per  cent  for  all.  Dragon  flies  were  fed  to 
3  birds  of  different  broods  to  the  extent  of  10,  15,  and  30  per  cent, 
respectively.  The  average  for  the  22  is  2.50  per  cent.  It  will  be 
noted  that  the  nestlings'  food  is  on  the  whole  composed  of  much 
softer  constituents  than  that  eaten  by  the  adults.  If  we  take  the 
three  softest  elements — ^Hymenoptera,  Diptera,  and  Lepidoptera — we 
find  that  they  aggregate  87.64  per  cent  of  the  whole  food. 

Summary. — While  the  black  pbcsbe  does  not  improve  every 
opportunity  to  destroy  harmful  insects,  it  certainly  neglects  many 
chances  to  eat  useful  ones.  The  destruction  of  a  few  predaceous 
,  beetles,  dragon  flies,  and  par^itic  Hymenoptera  are  the  sum  of  its 
sinning.  So  far  as  the  writer  knows,  this  bird  is  welcomed  and  pro- 
tected everywhere  throughout  its  range,  which  is  as  it  should  be. 

OLIVB-SIDKD  PLYOATOHBR. 

{NuUdttomia  borealis.) 

The  olive-sided  flycatcher  appears  to  be  an  inhabitant  of  North 
America  at  large,  but  is  nowhere  very  abundant.  It  breeds  in  scat- 
tered locahties  throughout  the  United  States;  in  the  southern  part 
only  in  the  mountains.  It  shows  a  decided  preference  for  mountain- 
ous regions  and  coniferous  forests;  consequently  it  is  not  often  seen 
about  orchards  and  gardens  and  does  not  usually  come  in  contact 
with  crops.  Interest  in  its  food,  therefore,  ia  to  a  certain  degree 
academic.  Its  food  habits,  however,  are  notable  from  the  fact  that 
this  species  represents  the  extreme  of  the  flycatcher  type.    Of  the 
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17  species  treated  in  this  bulletin  Hymenoptera  form  the  Iaif;eet 
item  in  the  Btomachs  of  13,  and  may  therefore  be  considered  as  the 
typical  food  of  flycatchers.  In  the  conaumptioD  of  Hymenoptera 
the  oUye-«ided  stands  at  the  head.  Nevertiiielees,  Maj.  Bendire,  in 
speakii^  of  this  bird,  says: 

Uke  all  flycatchers,  their  food  coDdjita  almoat  sxclueively  of  winged  inaects,  sudi 
H  booties,  butterflies,  moths,  and  the  numooua  gadfliee  which  abound  in  the  placM 
frequented  by  Oieeo  birds.' 

Examination  of  the  Btomachs  of  this  species  shows  that  the  3  ordeis 
epecially  referred  to  amount  to  less  than  12  per  cent  of  its  food — 
another  instance  of  the  incompleteness  of  field  observation  upon  the 
diet  of  birds. 

In  the  inveetigataon  of  this  bird's  food  69  stomachs  were  collected 
in  12  States,  Ontario,  N'ova  Scotia,  and  Kew  Brunswick  during  the 
months  from  April  to  September.  They  are  distributed  across  the 
continent  from  New  Brunswick  to  Washington,  and  as  far  south  as 
Texas.  In  the  fiiBt  analysis  the  food  was  found  to  consist  of  99.95 
per  cent  of  animal  food  and  0.05  per  cent  of  vegetable.  This  minute 
portion  of  vegetable  matter  is  of  so  httle  importance  that  it  may  be 
disposed  of  at  once.  It  consists  of  fruit  pulp,  not  further  ident^ed, 
to  the  amount  of  3  per  cent,  and  some  spruce  foliage  and  other 
rubbish,  all  found  in  I  stomach  collected  in  Colorado  in  the  month  of 
July.  The  two  latter  items  amount  to  1  per  cent,  and  may  both  be 
properly  classed  as  rubbish,  probably  swallowed  accidentally. 

Animalfocd. — Useful  beetles  werefotind  in  3  stomachs  and  amounted 
to  0.45  per  cent  of  the  food.  They  consisted  of  1  tiger  beetle  (Cicin- 
delidee)  and  2  predaceous  ground  beetles  (Carabidss)  and  were  found 
in  the  3  months  of  May,  July,  and  August.  Beetles  belonging  to 
harmful  families  were  found  in  the  diet  of  every  monUi  and 
amounted  to  5.79  per  cent  of  the  food.  Among  these  beetles  were  2 
specimens  of  the  cotton-boU  weevil  (AnMonomiM  ffrandia)  from  Uie 
stomach  of  a  bird  taken  near  a  cotton  field  in  Texas.  Hymenoptera 
are  the  staff  of  life  of  the  olive-sided  flycatcher  and  form  a  large  per- 
centage of  the  food  of  each  month.  The  fewest  were  taken  in  May, 
when  they  amounted  to  74.60  per  cent,  llie  average  consumption 
for  the  season  from  April  to  September  was  82.56  per  cent.  They 
were  found  in  61  of  the  63  stomachs,  and  26,  that  is,  over  41  per  cent 
of  the  whole,  contained  no  other  food.  Of  all  the  birds  examined  by 
the  Biological  Survey,  not  one  subsists  so  nearly  exclusively  upon 
one  order  of  insects.  TiVinged  ants  were  found  in  10  stomachs  and 
entirely  filled  2  of  them.  A  few  useful  parasitic  species  were  identi- 
fied, but  more  interesting  than  these  were  Q3  honeybees  {Apts  meUi' 
J%to1,  found  in  16  stomachs,  or  25  percent  of  the  whole  number.  Of 
these,  36  were  workers  and  27  were  males  or  drones.     Thus  the  bird 
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shows  a  very  decided  fondneea  for  hive  bees,  but  not  the  special 
preference  for  drones  manifeBted  by  kingbirds.  Five  stomachs  taken 
near  an  apiary  at  Hiveiside,  Cal.,  contained  25  honeybees,  or  an 
average  of  5  to  each  stomach,  and  2  stomachs  contained  nothing 
else.  In  1  of  these  were  8  workers  and  in  the  other  4  dronee.  Alto- 
gether in  the  5  stomachs  there  were  16  drones  and  9  workers,  a 
number  which  seems  to  indicate  that  where  bees  are  abundant  the 
bird  selects  drones.  fVom  this  record  it  appears  that  the  ohve-sided 
flycatcher  would  be  a  menace  to  the  bee-keeping  industry  were  it 
abundant  in  the  thickly  settled  portions  of  the  country. 

•  Diptera  (fiies)  were  found  in  3  stomach  in  July  and  1  in  Septem- 
ber. The  amount  for  the  season  (April  to  September)  is  0.88  per 
cent.  Hemiptera  (bugs)  were  eaten  in  May  and  June  and  to  a  lees 
extent  in  July  and  August.  The  avera^  for  the  season  is  3.25  per 
cent,  all  contained  in  5  stomachs.  Stinkbugs,  cicadas,  and  tree 
hoppers  were  the  only  families  identified.  Graashoppers  in  the  diet 
of  this  bird  were  found  in  only  2  stomachs,  1  taken  in  May  and  1  in 
July.  They  constitute  3.36  per  cent  of  the  food  of  the  2  months,  or 
1.12  per  cent  for  the  whole  season  of  6  months. 

Liepidoptera,  in  the  shape  of  moths,  were  found  in  5  stomachs, 
and  entirely  filled  2  of  them.  They  were  all  taken  in  the  3  months 
of  June,  July,  and  August,  and  amount  to  4.13  per  cent  of  the  food 
for  the  season.  All  of  them  were  adult  moths  and  no  trace  of  a 
caterpillar  was  found  in  any  stomach.  This  presents  the  extreme 
case  where  the  adults  are  eaten  to  the  complete  exclusion  of  the 
larvn,  but  it  is  evident  that  Lepidoptera  are  not  a  favorite  food 
with  the  olive-side.  Dragon  flies  were  found  in  4  stomachs  collected 
inAugust  and  September.  They  amount  to  1.77  per  cent  and  complete 
the  quota  of  animal  food. 
The  following  is  a  list  of  the  insects  identified  in  the  stomachs: 
IIYMENOPTERA. 

Apt*  mtlliftra 16  i  Vetpa  maaiiota 3 

Bomivs  inrgmwit 1     Tiphia  xnomaia 1 

Bombus  sp „ 1      Camponotut  pemigylcanimt 1 

Xgloeopa  virfmiea 1  ]  Idmeamonep 1 


COLBOPTEBA. 


Avuwi  aUifomica, . .  .* 1 

EUUerbehreriti 1 

EUOerep 1 

Melanottu  longvhit 1 

fiuprettu  mavlerUa 1 

MelanofAitafalvoguUtUa 1 

OnihophaguM  gp 1 

Aphodiut  fimtlariut 3 


ApbodiuiBp 1 

Jht^ionydmep 1 

Suphoria  upiMralU 1 

Atemian  mattmn 1 

Aemaopt  protnu 1 

Anilumomv  granttii 1 

Baionimu  op 1 

Dendroctomu  voUdut 1 


HEMIPTERA. 
Oico^sp X 
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Summary. — ^The  most  prominent  fact  in  the  food  habits  of  the 
oUve-sided  flycatcher  is  its  consumption  of  honeybees.  As  it  eats 
no  vegetable  matter  worth  mentioning,  its  record  must  rest  on  its 
insect  food,  and  honeybees  constitute  entirely  too  large  a  quota  for 
the  best  ecoDomic  interests.  Were  the  bird  as  abundant  and  as 
domestic  as  either  of  the  phcebes,  there  is  no  doubt  that  it  would 
be  a  post  to  bee  keepers.  At  present  it  probably  does  little  harm, 
except  when,  as  in  the  ease  noted,  a  number  of  the  birds  take  up 
their  residence  in  the  -vicinity  of  the  apiary'  and  make  bees  a  part  of 
their  regular  diet. 

The  food  of  this  bird  is  interesting,  as  it  represents  the  food  of 
a  typical  flycatcher.  With  the  exception  of  the  vegetable  matter 
in  1  stomach,  everything  it  eats  could  be  taken  on  the  wing.  Cater- 
pillars, spiders,  and  millepeds,  although  found  in  the  stomachs  of 
most  flycatchers,  are  entirely  absent. 

WOOD  PiCWEE. 

{ MyiocKanea  mrena.) 

During  the  breeding  season  the  wood  pewee  inhabits  the  eastern 
part  of  the  United  States,  from  central  Texas,  Kansas,  Nebraska, 
and  the  Dakotas;  its  breeduig  range  also  extends  northward  into 
Canada.  In  winter  it  retires  southward  far  beyond  the  boundaries 
of  the  United  States  and  returns  north  rather  late  in  spring,  though 
2  stomachs  used  in  this  investigation  were  taken  at  Bloomington, 
111.,  on  the  6th  and  27th,  respectively,  of  March. 

It  makes  its  home  both  in  dense  forests  and  in  open  groves,  and  in 
New  England,  at  least,  is  a  frequenter  of  orchards  to  such  a  degree 
that  it  has  there  received  the  name  of  orchard  phoebe.  Although  it 
does  not  build  in  hollow  trees,  it  seems  to  prefer  an  orchard  of  old 
trees,  probably  because  insects  are  more  abundant  there.  In  thickly 
settled  regions  it  is  quite  domestic  and  sometimes  lives  and  nests  in 
village  shade  trees  and  forages  about  gardens. 

The  bird  is  well  known  as  a  fairly  typical  flycatcher,  but  it  eats 
some  food  that  can  not  be  taken  on  the  wing.  In  writing  of  this 
bird  Maj.  Bendire  says: 

Mi.  G«oige  A.  Seagle,  Bupermtendent  of  the  Wjiheville  (Va.)  Fiah  CommUBkHi 
Station,  states:  "This  little  bird  haa  frequently  been  seen  to  ntch  young  trout  tnm 
the  ponds  soon  after  they  had  been  tnuwferred  from  the  hatching  house."  ' 

Catching  fish  is  a  ungular  occupation  for  a  flycatcher,  and  doubt- 
less is  highly  exceptional.  Nothing  was  found  in  the  stomachs 
examined  indicative  of  any  such  food  habit.  Nevertheless  in  the 
stomachs  of  several  other  flycatchers  the  bones  of  tree  frogs  and 
lizards  have  been  noted,  so  that  the  case  does  not  appear  at  all 
improbable. 
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Hie  following  discussioQ  of  the  food  of  the  wood  pewee  is  based 
upon  the  exsminatioQ  of  359  stomachs  taken  in  20  States  of  the 
Union,  the  District  of  Columbia,  Ontario,  New  Brunswick,  and 
Nova  Scotia.  They  were  collected  in  the  montiis  from  March  to 
October  and  are  well  distributed  over  that  time. 

The  food  was  found  to  consist  of  98.97  per  c«nt  of  animal  matter 
to  1.03  of  vegetable.  The  animal  food  is  made  up  of  insects,  spideis, 
and  millepeds;  the  vegetable,  of  bemBs  and  seeds. 

AnitruU  food. — Carabidie  and  CoccineUid»,  or  ground  beetles  and 
ladybirds,  amount  to  3.62  per  cent  of  the  food,  and  this  is  probably 
too  high,  for  only  2  stomachs  were  taken  in  March,  and  1  of  these 
was  nearly  half  full  of  these  beetles,  and  therefore  raised  the  average 
for  the  whole  season  of  eight  months.  Other  beetles  constitute 
10.61  per  cent  of  the  food,  and  include,  among  others,  such  harmful 
species  as  the  clovei^leaf  weevil  (Phyt<momua  panetatus),  the  plum 
ourcuho  {Conotrachdua  iwn«pAar),  the  com  weevil  {Sphejwphorua 
zsx),  and  the  rice  weevil  (Calandra  oryzx),  besides  6  species  of  the 
ScolytidsB,  a  family  which  includes  some  of  the  worst  enemies  of  forest 
trees.  Between  30  and  40  of  thesis  tree  destroyers  were  found  in  1 
stonuudi.  Beetles  belonging  to  at  least  27  famihes  were  eaten. 
They  were  contained  in  220  stomachs  and  in  5  there  wjls  no  other 
food. 

Hymenoptera  constitute  2S.20  per  cent  of  the  food,  and  are  eaten 
largely  in  every  month  except  March,  when  only  2  somewhat  excep- 
tional stomachs  were  taken;  in  fact,  were  this  month  omitted,  the 
percentage  for  the  season  would  rise  to  32.15,  which  is  probably 
much  nearer  the  truth.  As  has  been  before  observed,  the  flycatchem 
take  a  considerable  number  of  useful  parasitic  species  among  the 
Hymenoptera  which  they  eat.  The  wood  pewee  is  probably  the 
worst  sinner  of  the  family  in  this  respect.  In  midsummer  these 
useful  insects  constitute  a  very  considerable  proportion  of  the  hymen- 
opterous  food  and  in  June  amount  to  about  one-third  of  it.  It  is 
safe  to  say  that  about  one-fourth  of  the  Hymenopter^  eaten  by  the 
wood  pewee  are  of  parasitic  speoies.  This,  however,  is  probably  not 
BO  great  a  fault  as  may  at  £ist  appear,  and  does  not  necessarily  con- 
demn the  bird.  Two  worker  honeybees  were  identified,  1  in  each  of 
2  stomachs.  Hymenoptera  were  found  in  261  stomachs,  and  10 
stomadis  contained  nothing  else. 

Diptera  amount  to  29.98  per  cent  of  the  seasonal  diet  and  are  the 
most  regular  and  constant  constituent  of  the  food.  A  very  con- 
siderable percentage  is  eaten  in  every  month,  and  in  September, 
vduch  is  the  month  of  least  consumption,  Diptera  still  amount  to  16 
per  cent.  In  May  they  aggregate  44.47  per  cent,  a  figure  that  may 
be  considered  as  fairly  reliable,  for  83  stomachs  were  collected  in 
that  month.  Diptera  were  found  in  190  stomachs  and  were  the  sole 
oontents  of  22.    Among  others,  there  were  recognized  the  horseflies 
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(Tabenidffi),  the  robber  flies  (AsUidse),  the  ayrphus  flies  (Syrphidn), 
the  tachina  flies  (Tachinidie),  and  a  number  of  long-legged  crane 
fiiea  (Tipulidie).  The  great  bulk  of  the  dipterous  food,  however, 
belonged  to  the  house  fly  family  (Muscidse).  The  syrphua  and  tachina 
flies  are  useful  insects,  but  the  great  majority  of  members  of  the  fly 
families  are  a  nuisance  and  many  of  them  pests,  and  it  is  a  benefit 
to  the  world  to  have  their  numbers  reduced;  in  this  respect  the  wood 
pewee  ia  .doing  a  good  work. 

Moths  and  caterpillars  Qjepidoptera)  are  eaten  by  the  wood  pewee 
every  month  of  its  stay  in  the  north,  but  not  quite  so  regularly  nor 
in  such  quantities  as  flies.  The  averse  for  the  season  of  eight 
months  is  12.31  per  cent.  They  were  found.in  79  stomachs,  but  no 
stomach  was  entirely  filled  with  them.  The  adult  moths  were  found 
in  59  stomachs,  and  the  larvfe,  or  caterpillars,  in  21 — another  instance 
where  the  moths  eaten  much  exceed  the  caterpOlars.  Owing  to 
their  soft  bodies  none  of  these  insects  were  well  enough  preserved  to 
enable  the  species  to  be  recc^ized,  but,  as  nearly  the  whole  order  is 
composed  of  harmful  species,  identification  is  not  necessary. 

Orthoptera  (grasshoppers  and  crickets)  are  eaten  very  sparingly 
and  irregularly  by  the  wood  pewee.  The  total  for  the  season  (March 
to  October)  -is  3.44  per  cent.  They  were  found  in  only  33  stomachs, 
and  but  1  contained  no  other  food.  These  insects  are  perhaps  too 
large  to  be  successfully  managed  by  so  small  a  bird;  moreover,  they 
are  not  extensive  flyers,  and  some  of  them  do  not  fly  at  all,  which 
probably  accounts  for  their  ratity  in  the  diet. 

Hemiptera  (bugs)  axe  eaten  in  every  month  of  the  pewee's  stay 
north,  but  in  small  and  rather  irregular  quantities.  They  were  found 
in  98  stomachs,  and  not  one  was  completely  filled  with  this  kind  of 
food.  The  famihes  recognized  were  the  tree  hoppers  (Membracidse), 
leaf  hoppers  (Jassidn),  negro  bugs  (Corimelienidte),  stinkbugs  (Fen- 
tatomidie),  squash  bug  family  (Ojridre),  assassin  bugs  (Reduviidse), 
and  water  stridors  (Hydrobatidfe) .  All  of  these  are  harmful  in  their 
habits  except  the  assassin  bugs,  which  destroy  caterpillars  and  other 
insects,  and  the  water  striders,  which  have  no  economic  s^;nificance. 
The  amount  for  the  season  is  5.99  per  cent  of  the  food. 

Miscellaneous  insects,  nearly  all  of  which  are  dragon  flies,  were  eaten 
with  remarkable  regularity  in  all  the  months  from  May  to  Septem- 
ber. The  total  for  the  season  is  2.61  per  cent.  Spiders,  with  a  few 
millepeds,  were  taken  in  eveiy  month  of  the  pewee's  stay  in  the  north, 
but  rather  irr^ularly.  They  are  probably  eaten  as  makeshifts  when 
better  food  is  wanting,  as  on  rainy  days  when  flying  insects  are  not 
abroad.  They  amount  to  2.21  per  cent  of  the  food,  and  complete 
the  animal  quota. 

The  following  is  a  list  of  the  insects  identified  and  the  number  of 
Btomaohs  in  wUoh  each  was  found. 
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HYMENOPTERA. 


Apit  mtlli/era 2 

Melittoduep 1 

AnA^enaep 


1 

Oo&rosp 1 

OthpienitBp 1 

Ckrytit  caruleani 1 

JVpAia  tnoroaM 5 

Aphamogatter/ulmim 1 

CBrnpemoftu  pennsglvaninu 3 


Campimotv*ep 

Proctotrypei  ep 

PUromatwi  ap 

lehntumon  ep 

SemiteUt  Bp 

MetotUnut  ap 

Opkion  bUineatian.. 


('OI.EOPTEKA. 


Elaphnutp 1 

Clivma  ifriotopuncdita 1 

Avutra  impunciieollu 1 

PlatffniuBp 1 

Stenolophui  fvXiginotva 1 

Tadiycelha  atrimtdiut 1 

Aniiodaclylus  baltimorenwis 1 

IHneutes  emargirutUa 1 

AUochara  bimaaiiabi 1 

PkUonOmi  longicomit X 

Sea^tidium  4-TnaeuUUvm 1 

Jfeji/ia  macidata 1 

CoccmelUi  tanguinea 2 

Adalia  bipunciala 1 

Anatii  IS-piaictata 1 

Ptyllobon  iO-maadata 1 

Chiloconu  bivuiTtenu 1 

BsperatpU  undidata 1 

Bypenupit  gemina 1 

BuUr  gvArotundut 2 

HUltr  sp 1 

Platjfioma  Ucantei 1 

Sapriniu  ipha^oidei 2 

Iptfatdatut 25 

J}nulenug  dorialU 1 

Chryiobothrit  purilla 1 

AgriJiu  arauuua 1 

Agrilju  biliwatut 1 

AgrUusBp 2 

FlaUrotfsp 1 

Chauliognathut  penTut/lvanieut 10 

Chauliognaihia  Tiuirgitiatus 2 

ChauliognatJiut  amerkanu$ 1 

ChaulioffTUjthu*  np 2 

Podabnufialer 1 

derut  4-giUlatvt 1 

JTutTKoimvs  duhhu 1 

Canthonkeontti 1 

Ontliophagut  heaate 1 


On&aphagiu  pemuylmmicta 2 

OiUltophaffus  sp 9 

Alsmiutep 1 

Aphodiutjinietaritis 20 

Aphodiut  ruHcoIn 1 

Aphodiua  inquinatvt 9 

Aphodiut  granariu* 1 

Aphodiu*  bicolor 1 

AphodiiuBp 6 

JDidiekmyeha  elongata 2 

Pidielonycha  ep 5 

Euphoria  inda 

Typoeerut  velulinui 

Strangalia  luUkornU 

Leptura  Tvhriea 

Goei  debili* 

Esmonia  nigrvomit 

Anomaa  laficIaiTui 

Cryptoaphalvt  guttulatu» 

Colatpii  Bp 

Diabrotica  12-pwietata 

Diabrotica  vitUita 

•Dioirofvea  longicomu 

Syttenafnmtalit 

Odontota  dortalit 

Odontota  rubra 

Odontota  nerooia 

Odonlola  quadrata 

Cianda  bivittata 

ITaplandru*  Jemoratva 

Androdnna  Jutdpe* 

Mordella  KTval 

MordtllAgp 

Atulahuatiigripet 

SiUmeihitpidulTa 

PhytOTUtmu*  puiielatui 2 

LxmaMcna  plagiatMt 2 

Ctmatraehtlv*  nenuptuB- 2 

ConotmcAeZiM  «mwuJM 1 
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Pwaiirtu  opercuiatut 1 

Coslioda  aeephalva 1 

Bhirtoneui  pgrrhoput 2 

BariiMlHata 2 

B^mnui  ep 15 

Spherwphonu  ux 2 


Sphenophontt  ep 1 

Calandra  oryzx 1 

Platyput  fiaaieomw 3 

Tbffltcut  Bidligraphia 1 

Tomiaapmi 1 

Tomiau  amiliut : .  1 

Tomieta  ffntndieollii 2 

Seolytui  -f-tpinotai S 


Chrygopisp,. 
Tabanut  Bp. . 
Syrphvasp.. 


I  Ludlia  aetar 1 

Sapromyta  wigari* 1 


HEMIPTERA. 


Ev»dtiitu*«p I 

Nemrah^oTV 1 

Cormu  iaUroli* 1 


Ctreiaep 1 

Slietoeephcla  ap 1 

Sliclopetla  tripunctala 1 

(hnmelxTia  pulicarta 1 

Eutdtittiu  tpinonu 1 

ORTHOPTERA. 

Tetlvfidea  sp 1  j  Tfltix  8p. 4 

Vegetable  food. — The  T^[etable  food  consists  entirely  of  a  few 
beniea  and  seeds.  No  trace  of  any  product  of  cultivation  was  found, 
except  possibly  2  seeds  of  raspberry  or  blackberry  found  in  1  stomach, 
but  these  were  probably  wild.  The  only  possible  criticism  that  can 
be  made  is  that  the  bird  may  distribute  a  few  poison-ivy  seeds,  for 
1  seed  of  this  noxious  plant  was  found  in  1  of  the  stomachs. 

The  following  fruits  and  seeds  were  identified: 


Poison  ivy  (Rhat  toxicodendron) 1 

Blackbetry  or  raspberry  (Rubtuep.).  1 

Poke  berry  (Phytolacca  decandm) 2 

Panic  gnuBseed  (PanieumBp.) 3 


Elderberry  (Sambucxa  eanadmtu) ...  2 

Blueberry  (Vaccinivm ep.) 1 

Altemate-lesved    dogwood    (Comut 

ttltemi/olia) 1 

Hough-leaved  dogirood  {Cornui  at- 

per^olia) 1 

Food  ofneaUinga. — Among  the  stomachs  were  those  of  2  broods  of 
nestUngs,  and  these  were  separately  considered  to  discover  possible 
differences  in  diet.  One  brood  of  2  was  labeled  "just  hatched,"  and 
the  food  was  found  to  consist  of  grasshoppers,  52.50  per  cent;  bugs 
(Hemiptera),  32.50J  and  spiders,  15  per  cent.  The  other  brood  of  4 
was  simply  designated  as  "nestlings,"  with  no  hint  as  to  their  age. 
Their  food  consisted  of  grasshoppers  an}!  crickets,  66.25  per  cent; 
flies  (Diptera),  12.50  per  cent;  caterpillars,  17.50;  and  spiders,  3.75 
per  cent.  This  food  does  not  differ  essentially  from  that  of  the  adults, 
except  that  the  softer  elements  have  been  selected.  The  grasshop- 
pers were,  many  of  them,  immature,  and  they  entirely  filled  one 
stomach. 
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Summary. — The  one  point  most  open  for  criticism  in  the  food  of 
the  wood  pewee  is  that  it  eats  too  many  parasitic  Hymenoptera. 
There  is  no  doubt  that  all  birds  which  prey  upon  Hymenoptera  at  all 
destroy  some  of  the  useful  species,  but  the  proportion  in  the  food  of 
this  bird  is  greater  than  in  other  birds  whose  food  has  been  investi- 
gated. As  these  insects  are  for  the  most  part  smaller  than  the  more 
common  wasps  and  bees,  it  would  seem  natural  that  they  should  be 
preyed  upon  most  by  the  smaller  flycatchers,  which  very  likely 
accounts  for  the  fact  that  the  wood  pewee  eata  more  of  them  than 
the  kingbirds.  But  even  so  the  bird  does  far  more  good  than  harm. 
The  loss  of  the  useful  Hymenoptera  can  be  condoned  when  it  is 
remembered  that  with  them  the  bird  takes  so  many  harmful  or 
annoying  species.  

WSBfTXBJS  WOOD  PEWEE. 

(^MyiocKanea  richardsoni.) 

During  the  breeding  season  the  western  wood  pewee  ranges  over 
the  western  portion  of  the  United  States  from  the  Pacific  coast  east- 
ward as  far  as  the  western  part  of  Texas,  Kansas,  Nebraska,  and  the 
Dakotas,  and  north  to  Alaska.  In  its  fall  migration  it  passes  entirely 
beyond  the  southern  boundary  of  the  United  States.  The  bird  is 
seldom  found  in  the  forest,  but  rather  on  the  edge  of  woods  and  in 
groves  and  open  park  country.  Since  the  introduction  of  fruit 
growing  it  has  taken  kindly  to  orchards  and  gardens,  and  frequently 
builds  its  nest  in  fruit  trees.  Like  its  eastern  relative,  virens,  it 
builds  in  the  open  upon  the  branch  of  a  tree,  instead  of  in  a  hollow 
limb  or  under  some  overhanging  projection,  as  do  so  many  other 
flycatchers.  Like  virena  it  prefers  an  orchard  or  grove  where  insects 
abound  and  the  trees  offer  a  number  of  dead  twigs  to  serve  as  look- 
outs from  which  to  sally  forth  to  catch  insects. 

The  writer  once  observed  a  pewee  flying  forth  for  insects  from  one 
of  these  perches,  and  noted  i^e  number  caught  in  three  minutes.  In 
the  first  minute  7  were  taken,  in  the  second  S,  and  in  the  third  6,  or 
IS  in  three  minutes.  These  observations  were  made  at  10  a.  m., 
when  the  air  was  warm  and  many  insects  were  on  the  wing.  At  9 
a.  m.  the  next  day  the  same  perch  was  again  watched,  and  17  captures 
were  noted  in  8  minutes.  This  morning  was  much  cooler  than  the 
previous  one  and  fewer  insects  were  abroad.  The  mean  of  these  two 
observations  is  4  insects  per  minute,  and  if  this  rate  is  kept  up  for  even 
10  hours  a  day,  the  total  is  2,400  insects.  It  seems  hardly  possible 
that  one  bird  can  eat  so  many  unless  they  are  very  small,  but  this  bird 
is  rarely  seen  when  it  is  not  hunting.  When  tliere  are  young  in  the 
nest  to  feed,  the  havoc  among  the  insects  of  that  immediate  vicinity 
must  be  something  enormous. 

The  western  wood  pewee  remains  on  its  northern  range  only  about 
mx  months  in  the  year,  but  fortunately  that  is  the  season  when  insects 
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are  most  Dumerous,  and  the  number  that  are  amiually  deetrojed  by 
this  species  alone  is  aJmost  beyond  calculation. 

In  the  investigation  of  this  bird's  diet  there  were  174  stomachs 
available  for  study.  They  were  collected  in  8  States,  though  most  of 
them  were  taken  in  California,  and  are  fairly  well  distributed  over  the 
six  months  from  April  to  September.  The  food  is  made  up  of  99.93 
per  cent  of  animal  matter  and  0.07  per  cent  of  vegetable. 

Animal  food. — Beetles,  in  the  food  of  the  west«m  wood  pewee, 
amount  to  6.44  per  cent,  and  were  contained  in  73  Btomachs.  Of 
these,  ladybird  beetles  (CoccineUidte)  are  0.26  per  cent,  and  predaceous 
ground  beetles  (Carabidn)  are  0.69  per  cent,  or  in  all,  0.95  per  cent; 
that  is,  less  than  1  per  cent  of  useful  beetles.  The  rest  belong  to  harm- 
ful families,  though  no  special  pest  was  noted. 

Hymenoptera  (wasps  and  bees)  are  evidently  very  inviting  food  for 
the  pewee.  They  are  eaten  in  every  month  of  the  bird's  stay  north 
and  a  goodly  quantity  in  each.  They  amount  to  39.81  per  cent  of  the 
food  of  the  season  (April  to  September),  and  were  found  in  107  stom- 
achs, of  which  17  contained  no  other  food.  Parasitic  species  were 
noted  in  8  stomachs  and  ants  in  10.  No  trace  of  a  honeybee  was 
found.    Maj.  Bendire  quotes  Mr.  F.  Stevens  as  saying  of  (his  species: 

I  have  known  apiArisls  to  be  compelled  to  shoot  a  great  Dumy  to  protect  their  beee; 
one  in  Ban  Diego  County  told  me  that  he  shot  several  hundred  in  a  eeamn.  They 
capture  both  workers  and  dronee,  and  I  have  examined  many  etomachs  which  bad 
■tings  sticking  in  them.' 

It  would  seem  that  conditions  must  have  been  very  exceptional  to 
cause  such  a  destruction  of  honeybees,  for  the  writer  has  never  yet 
heard  any  complaints  against  the  bird  on  this  score  and  the  stomachs 
contain  no  honeybees. 

Diptera  (flies)  are  the  tai^;est  item  of  this  pewee's  food.  They  are 
eaten  in  every  month  of  the  bird's  stay  in  the  north  and  form  a  high 
percentage  in  all  but  one.  They  amount  to  44.25  per  cent  of  the  food, 
which  is  the  highest  record  for  this  item  in  the  food  of  any  one  of  the 
17  flycatchers  under  consideration.  This  bird  is  well  eatitled  to  the 
name,  for  it  certainly  does  catch  flies,  and  30  of  the  162  stomachs  were 
entirely  filled  with  them.  They  were  so  much  broken  that  species 
could  not  be  recognized,  but  five  famihes  were  distinguished.  These 
were  the  horseflies  (Tabanidee),  the  snipe  flies  (Leptidse),  the  crane 
flies  (TipuUdse),  the  robber  flies  (Asilidie),  and  the  house  files  (Mus- 
cidte).  Diptera  and  Hymenoptera  together  constitute  84.06  per  cent 
of  the  western  pewee's  food. 

Hemiptera  (bugs)  are  apparently  not  to  the  taste  of  this  pewee. 
They  were  eaten  only  in  Uie  months  from  June  to  September,  and 
amounted  to  but  1.79  per  cent  of  the  food.  They  were  contained  in 
39  stomachs,  and  consisted  of  such  families  as  stinkbugs,  leaf  hoppers, 
tree  hoppers,  and  negro  bugs,  with  probably  others  indeterminable. 

>  UJg  HUtoda  of  Ntrth  Amedcu  Birds,  U,  p.  2«,  UH. 
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Orthoptera  ^rasshoppeis  uid  crickets)  are  conspicuously  absent 
from  the  food  of  this  bird.  Not  a  trace  of  this  order  of  insects  was 
found  in  any  of  the  stomachs.  This  is  the  more  remarkable  as  grass- 
hoppers are  one  of  the  staple  articles  of  diet  with  a  large  number  of 
insectiToroue  birds,  and  western  flycatchers  in  general  eat  more  of 
these  insects  than  most  other  fly-catching  species. 

Lepidoptera  (moths  and  caterpiUars)  are  eaten  to  a  somewhat 
greater  extent  than  Hemiptera,  though  contained  in  a  less  number 
of  stomachs,  29.  They  were  taken  in  every  month  of  the  season  and 
amounted  to  5.17  per  cent.  Moths  were  found  in  24  stomachs  and 
caterpillars  in  5.  Dragon  flies  (Raphidia),  lace-winged  flies  (Chryso- 
pidie).  May  flies  (Ephemerida),  white  ants  (Termes),  and  spiders, 
including  one  of  the  bristly  jointed  spiders  (Solpugida),  together 
make  3.47  per  cent,  and  complete  the  quota  of  animal  food. 

The  following  are  the  insects  identified  in  the  food  and  the  niun- 
ber  of  stomachs  in  which  each  was  found: 

HYMENOPTERA. 


COLEOPTEKA. 


a  amvrrgent 

Bippodamia  trantvtno-gtitlata 

CoceituUa  9-notata  var.  ntvadka. . . 

Coeeinella  oali/omiea 

Coceinella  tangvinM 

Hitter  bimacuUitut 

Saprinui  pknus 

Carphophilus  hemipUrua 

AgriotetBf 

ISOPTERA. 
Termetsp 1 


Canthonep 1 

Aphodvit  vitlatut 1 

Aphodnuep 1 

Qattroideaep 1 

Blapslinvi  sp I 

Bariarubripei 1 

BaJanmiatip 1 


NEUHOPTERA. 


Rapkidia  sp. . 


3  I  Chrpiopaap 1 

Ve^etahle  food. — Vegetable  matter,  called  by  courtesy  food,  was 
found  in  4  stomachs.  In  one  of  these  it  consisted  of  3  seeds  of  elder- 
berries (SambucuBJ ;  in  another,  of  a  bit  of  fruit  skin,  with  a  trifle  of 
rubbish;  in  another,  of  one  seed  of  wfld  oats;  and  in  the  fourth,  of 
rotten  wood.  It  may  be  possible  that  this  bird  occasionally  eats  a 
little  fruit,  but  evidently  not  often. 

Summary. — While  the  western  pewee  inhabits  orchards,  it  does 
not  go  there  for  fruit,  but  only  in  search  of  the  insect  enemies  of  the 
trees.  It  eats  but  few  useful  insects,  and  does  not,  as  far  as  this  in- 
vestigation shows,  attack  any  product  of  industry.  If,  under 
exceptional  circumstances,  it  destroys  honeybees,  the  occasions  are 
so  rare  that  the  bird  should  not  be  blacklisted. 
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TBUOW^BZJJBD  FLTOATGHBIL 

(Empidonaxfavivenirie.) 

The  yeUow-bellied  fiycatdier  iDhabite  th«  Dortheastem  United 
States  and  East«ni  British  America  in  the  breeding  season,  but  in 
migration  occurs  over  most  of  the  country  east  of  the  Rocl^  Moun- 
tsijos.  It  ia  a  lover  of  cool,  shady  foreste  and  mountains  and  is 
probably  the  most  retiring  and  shy  of  the  flycatchers.  Its  nest  is 
usually  built  in  a  damp  mossy  crevice  of  roclra  or  on  the  ground,  or 
among  the  upturned  roots  of  a  fallen  tree,  but  always  in  a  retired 
place  and  is  carefully  concealed.  liriog  apart  from  man  and  his  works, 
it  does  not  come  into  contact  with  the  farmer's  crops  nor  his  bees, 
BO  its  food,  like  the  bird  it«elf,  is  interesting  chiefly  to  the  bird  student. 

For  the  study  of  this  bird's  food  only  103  stomadiswere  available. 
They  were  collected  in  H  States,  the  District  of  Columbia,  Ontario, 
New  Brunswick,  and  Nova  Scotia.  They  were  taken  as  far  southwest 
as  Texas  and  as  far  northwest  .as  Wisconsin.  They  are  fairly  well 
distributed  over  the  five  months  from  May  to  September.  The  food 
was  found  to  consist  of  97.01  per  cent  of  animal  matter  to  2.99  of 
vegetable,  or  practically  of  97  to  3.  Insects  and  spiders  make  up  the 
animal  food  and  small  fruit  and  seeds  the  vegetable. 

Animal  food. — In  the  animal  food,  beetles  amount  to  16.53  per 
cent.  Of  these  the  useful  species  aggregate  1.91  per  cent  and  consist 
of  a  few  Carabidte  and  Coccinellidce.  Most  of  the  others  are  harmful, 
while  some  are  neutral.  Beetles  were  found  in  65  stomachs  and  were 
eaten  pretty  regularly  in  every  month.  Diabrotica  vittata,  the  striped 
squash  beetle,  which  is  such  a  pest  on  squash,  cucumber,  and  melon 
vines,  was  found  in  8  stomachs,  and  snout  beetles,  or  weevils,  were 
noted  in  25.  All  of  these  are  more  or  less  injurious.  In  10  stomachs 
were  identified  weevils  of  the  genua  Balamnu9,  which  lay  in  nute  of 
various  kinds  their  eggs  from  which  are  hatched  those  fat  whit« 
grubs  so  common  in  chestnuts. 

Hymenoptera  amount  to  46.25  per  cent  of  the  food  and  were  found 
in  81  stomachs.  Of  these,  48  contained  ants,  which  amounted  to 
13.42  per  cent  of  the  whole.  Parasitic  species  were  noted  in  9 
stomachs,  and  they  made  up  2.12  per  cent  of  the  contents.  Hymen- 
optera as  a  whole  form  the  largest  item  of  food  in  every  month. 
'Hus  bird  is  probably  the  greatest  eater  of  ants  of  any  of  the  flycat<^eiB 
and  stands  near  the  head  in  the  eating  of  Hymenoptera  in  general. 

Hemiptera  were  found  in  33  stomachs  only,  and  amount  to  4.16  per 
cent  of  the  food.  Stinkbugs  were  found  in  9  stomachs  and  assassin 
bugs  in  12,  of  which  10  contained  a  single  species  (Smea  diadema) 
with  as  many  as  6  in  1  stomach.  The  assassin  bugs,  like  the  stink- 
bugs, prey  upon  other  insects,  and  so  are  to  a  certain  extent  useful 
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insectfl,  but  Sinea  diadema  is  said  to  have  tbe  bad  habit  of  preying  upon 
honeybees  when  near  the  hive.  The  yellow-bellied  fiycatcher  does 
not  select  its  bugs  with  the  same  good  judgment  that  it  shows  when 
taking  beetles,  wasps,  etc.  Leaf  hoppers  and  tree  hoppeis  were  the 
other  families  observed. 

Diptera  were  contained  in  only  29  stomachs,  but  amounted  to 
14.89  per  cent,  or  three  and  a  half  times  as  much  as  Hemiptera, 
although  found  in  fewer  stomachs.  They  belonged  to  several  families, 
including  the  house  fly,  horsefly,  and  the  long-legged  crane  fly.  They 
were  eaten  in  every  month,  but  June  and  July  showed  the  greatest 
consumption. 

Lepidoptera  were  found  in  28  stomachs,  of  which  4  contained  the 
adult  moths  and  24  their  larvte  or  caterpillars.  The  amount  for  the 
season  was  5.68  per  cent.  In  one  stomach  was  found  a  cricket's  jaw, 
in  another  parts  of  a  locust,  and  in  a  third  some  remains  that  were 
doubtfully  referred  to  Orthoptera,  and  these  were  all  the  material 
found  that  could  be  assigned  to  Orthoptera.  As  the  percentage  was 
very  small,  it  was  included  in  miacellaneous  insects,  which  are  made 
up  of  those  with  a  few  May  flies  and  a  little  unidentifiable  matter,  in 
all  0.98  per  cent. 

Spiders  are  eaten  by  this  bird  to  a  greater  extent  than  by  any  of 
the  other  flycatchers.  They  amount  to  8.52  per  cent  of  the  food  and 
are  taken  quite  regularly  through  the  season.  Beginning  with  2.21 
per  cent  in  May  they  gradually  increase  to  14.28  per  cent  in  Septem- 
ber. Hymanoptera  alone  stand  higher  in  the  food  of  that  mouth. 
With  the  exception  of  certain  nestlings  no  other  species  of  bird  yet 
studied  shows  so  hi^  a  percentage  of  spiders  in  its  food,  though 
wrens  and  titmice  and  some  warblers  approach  it.  Probably  many 
of  these  were  caught  from  their  webs  in  mid-air.  They  were  found 
in  30  stomachs — just  one-third  of  all.  In  13  stomachs  they  consisted 
of  those  peculiar  species  called ' '  harvestmen  "  (Fhalangida) ,  or  perhaps 
more  commonly  known  as  "daddy  longlegs."  These  must  have  been 
picked  from  the  ground  or  some  plant,  as  they  spin  no  webs. 

The  following  insects  were  identified: 

HYMENOPTERA. 

Cantponottu  sp 3 

Formiea/ittca 1 

SemiuUtep 2 

OypCut  up 1 

ThaUtmap 1 

Xylonomviwp 1 

Ophvmep 2 


SpUomeTUiip 

Cercerit  ep 

Vttpa  maeulaUi 

CAryni  Bp. 

MyrinM  6-cinela 

Tiphia  inomala.. . . 
AphmnagaiUrBp.. 


Dniitizc-ctvCoogle 
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COLEOPTERA. 


Plaltpixitep 

Coptolomtu  inierrogatut.. . 

Cryptopleunu  vaganl 

Megilla  vuKulata 

Bippodamia  IS-matMlala. . 

CoeemtUa  9-pvnctala 

Coannelia  ohdomimjilit 

Aimtit  IS-ptaietala 

Ckilocontt  himUnenu 

AgribiM  egema 

ChauliofftuitJnu  penniyh^n 

Podabrwi  punctata 

TeUphorut  frarini 

TeUphoru*  caroliiMi 

CantJum  viridii 

OTtiiophagut  Bp 

Aphodim  fimttarivt 

Aphodiut  inquinalwi 

Aphodiutep 


DtAeloTo/tha  ep 1 

Anomala  binotata 1 

Panaaiarima 1 

Porta  Bp ^ 1 

DiabrotiiMviUrUa 8 

Cerotoma  Iri/urcata 1 

GalenuMa  decora 1 

Crepidodtra  htlxine* 1 

Crepidodtra  eueumtrit 1 

Odonlota  sp 1 


Conotradielm  clegaru 2 

Cnemogonui  Ucontei 1 

Boris  Krea 1 

liadana  unduZotu* 1 

Balaninut  uni^ormu 2 

Balaninu*  natieiu 1 

Balaninut  ep 7 


LEPIDOPTERA. 


Apalvraep 11  Tortrtxep... 

Clitiooampa  ap 1  | 


HEMIPTERA. 


2  I  Aeiolla  mtitliipittota 1 


—The  vegetable  food  consists  of  a  few  amall  fruita, 
none  of  which  are  of  domestic  varieties,  a  few  seeds  of  |>oison  ivy, 
some  cedar  foliage,  some  scales  from  a  hud,  and  rubbish.  The  poison 
ivy  18  the  only  thing  of  any  interest  and  that  was  found  in  only  one 
stomach. 
The  following  fruits  and  seeds  were  found  in  the  stomachs: 


Dogwood  (Cm 
Blueberry  (  V 
Fruit  unidentUied 

Cedat  foliage 

Bud  scalw 


sp.).- 


B«d  cedar  (Juniperus  virginiana) 1 

Poke  beiry  {Phytolacca  decandra).  ...  1 

Poison  ivy  {Rhut  Umeodendron) 1 

Frost  giape  ( VitU  eordtfolia) 2 

Rougb-leaved  dogwood  {Cormu  a»- 

perifolia) 1 

Summary. — So  retiring  are  its  habits  that  the  yellow-bellied  fly- 
catcher is  seldom  brought  into  contact  with  man,  and  hence  its  food 
can  have  only  restricted  economic  interest.  Its  bill  of  faro  includes 
insects  of  a  number  of  species  which  are  injurious  to  garden,  orchard, 
or  forest,  as  the  striped  squash  beetle,  several  species  of  weevils,  tent 
caterpillars,  and  leaf  rollers. 
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THE  VB8TEBH  TBLLOW-BBLLIBD  FLTOATOHBB. 
{Eiffpidonax  diffidlis.) 

The  western  yellow-bellied  fiyc&tcher  occupies  the  westOTn  part  of 
the  United  States  from  the  Pacific  coast  eastward  as  far  as  the  eastern 
foothills  of  the  Sockies  and  as  far  north  as  Alaska.  It  is  found  on 
its  summer  range  about  eight  months  of  the  year  and  in  winter  in 
Mexico.  While  somewhat  partial  to  the  recesses  of  the  forests  it 
takes  kindly  to  the  open,  when  other  conditions  suit,  and  since  the 
advent  of  civilization  it  finds  orchards  quite  to  its  mind  as  foraging 
grounds.  Like  the  Richardson's  pewee  it  prefers  a  bare  dead  twig 
for  a  perch,  where  it  sits  and  watches  for  flying  insects.  Like  all 
flycatchers  it  has  keen  eyesight,  for  it  often  sees  and  darts  at  an 
insect  which  is  so  far  away  as  to  be  invisible  to  the  human  eye. 
The  nest  is  built  m  various  places,  but  usually  in  a  covered  site.  A 
hollow  tree,  a  bracket  of  a  house  porch,  a  beam  under  a  bridge,  a 
crevice  among  the  roots  of  an  overturned  tree  or  under  the  over- 
hanging banks  of  a  stream  are  fair  illustrations  of  its  nesting  sites. 
.  No  complunts  have  been  lodged  against  this  bird  by  the  farmer  or 
orchardist— in  fact,  it  is  too  small  to  be  able  to  do  serious  injury  to 
farm  crops,  and  if  it  ate  fruit  it  could  injure  only  a  few  of  the  smaller 
varieties,  Nor  has  it  been  accused  of  eating  honeybees,  which  are 
probably  too  lai^e  to  serve  as  its  prey. 

For  the  study  of  the  food  of  the  western  yellow-bellied  flycatcher 
167  stomachs  were  collected,  mostly  from  California,  with  a  few  from 
other  Western  States.  They  were  taken  in  the  months  from  March 
to  October  and  were  very  fairly  distributed  in  time.  Hie  food  was 
foimd  to  consist  of  99.31  per  cent  of  animal  matter  to  0.69  per  cent 
of  vegetable.  The  animal  portion  is  made  up  of  iosecto  with  s  few 
spiders,  while  the  vegetable  part  consists  of  a  few  seeds  and  some 
rubbish. 

Animal  food. — Useful  beetles  amount  to  2.45  per  cent  of  the  food, 
and  consist  of  predaceous  ground  beetles  (Carabidie)  found  in  8 
stomachs  and  ladybird  beetles  (CoccinellidEe)  in  24  or  16  per  cent  of 
the  whole  number.  This  would  seem  to  indicate  that  this  bird  has 
a  decided  taste  for  coccinellids,  though  the  percentage  is  not  large. 
As  few  other  birds  eat  so  many  of  these  useful  beetles,  it  is  to  be 
inferred  that  this  species  selects  them  intentionally.  It  must  be 
understood  that  any  bird  that  eats  beetles  in  California  is  likely  to 
get  a  lat^e  nimiber  of  coccinellids,  even  if  it  takes  indiscriminately 
all  beetles  that  come  in  its  way,  for  the  family  is  wonderfully  abundant 
in  that  State.  Other  beetles  omoimt  to  5.94  per  cent  and  are  eaten 
with  considerable  regularity  through  the  season.    The  genus  Bdla- 
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ninvs,  the  nut  destroyer,  was  found  in  8  stomachs,  imd  seTeral  otlier 
harmful  species  were  identified. 

Hymenoptera  amount  to  38.76  per  cent,  and  were  found  in  121 
stomachs,  of  which  7  contained  no  other  food.  They  were  mostly 
waaps  and  beea,  though  ants  were  contained  in  19  stomachs  and  one 
was  entirely  filled  with  them.  But  few  parasitic  species  were  found. 
This  is  the  largest  item  of  food  and  is  eaten  in  considerable  quantity 
in  every  month. 

Hemiptera  were  eaten  in  the  months  ttoia  April  to  Septombor 
quite  regularly,  but  not  in  large  quantities.  They  were  found  in  53 
stomachs,  of  which  2  contained  nothing  else,  and  amount  to  8.44 
per  cent  of  the  food.  The  families  identified  were  stinkbugs,  tree 
hoppers,  and  leaf  hoppers.  The  2  stomachs  that  contained  Hemiptera 
alone  were  entirely  filled  with  stinlcbugs. 

Diptera  are  the  second  lai^est  item  of  food  and  are  eaten  in  eTery 
month  and  more  regularly  than  any  other.  They  were  found  in  67 
stomachs  and  in  6  there  was  nothing  else.  They  average  31.22  per 
cent  of  the  seasonal  food.  Most  of  them  were  in  such  a  state  as  to 
preclude  specific  identification,  but  a  few  were  crane  fliee  (Tipulidn), 
one  a  horsefly  (Tabanidse),  a  few  Tachlna  flies  (Tachinidie),  and  one 
a  soldier  fly  (Stratiomyiidie). 

Lepidoptera  were  found  in  the  food  of  every  month  except  March, 
but  in  July  and  August  in  vmy  small  quantities  only.  Iliey  con- 
sisted of  adult  moths  in  8  stomachs  and  caterpillars  in  31.  It  is 
worthy  of  mention  that  larvae  of  the  codling  moth  ((hrpocapaa 
pomoneOa)  were  found  in  3  stomachs  and  were  probably  contained  in 
a  number  more  but  imrecognizable.  It  is  not  improbable  that  some 
of  the  adult  moths  were  of  this  species  also,  but  too  badly  mashed 
for  identification.  In  all,  Lepidoptera  amount  to  6.59  per  cent  of 
the  food,  and  are  eaten  in  every  month  except  March,  July,  and 
August. 

Orthoptera  were  found  in  2  stomachs  taken  in  August  and  one  in 
September.  They  amount  to  0.62  per  cent  of  the  food.  Raphidia 
and  a  few  unidentified  insecta  make  up  0.71  per  cent.  SpideiB 
were  found  in  every  month  but  March  and  were  contuned  in  20 
stomachs.  They  amount  to  4.58  per  cent  and  complete  the  animal 
food. 

The  following  insects  were  identified: 

HYMENOPTERA. 
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Aniiodaetyhu  pitxu* 

PkUl^fibtuep 

AhoAan  bmaeulata. . . 
Hippodama  &-»gnata. . 


Rtppodamia  convergent 4 

CoaxntOa  talifomKa fl 

Stymnv*  sp 1 

iimonttu  in/tuooJiM 1 

TeUjiionu  divitu» 1 

LeptvratoTOT 1 

Leptvra  ermiipet 1 

QattimcUa  tyoTua 2 


Lituiuripta 

Diabntka  lt-p\metala 

Diabntica  loror 

DiabrotieaBp 

Monoxia  sonSda 

HaUvx,  bwnarginata 

HaUica  Urmhadna 

Epitnxep 

EiiJahii  rufipa , 

Blapstinus  rvjieeps 

RhtpuAiUi  glattintu 

Sitonetep 

SalaninuiBp 8 


SIratiomyia  macutottt 1  |  Tabanta  pwidi/er 1 

lEPIDOPTERA. 
Carpoaip*a  pomonella,.,..,,.,.. ,. 3 

Vegetable  food. — Vegetable  matter  was  found  in  19  stomachs,  but 
not  all  of  it  can  be  called  food.  In  1  stomach  were  a  few  seeds  of 
Rubus  (blackberry  or  raspberry),  in  8  were  seeds  of  elderberries,  in 
2  were  skins  of  fruit  not  further  identified,  in  1  a  seed  of  tar  weed 
(Madia),  and  in  7  were  bits  of  rubbish.  The  Subus  fruit  con^ted 
of  2  seeds  which  may  hare  been  wild  and  in  any  case  could  have  but 
little  economic  importance. 

Food  of  nestlings. — Included  in  the  157  stomachs  discussed  in  the 
foregoing  pages  were  those  of  9  uesthngs.  These  were  separately 
tabulated  and  were  found  to  vary  somewhat  from  the  adults  in  the 
proportions  of  food  elements.  One  brood  of  4,  thought  to  be  about 
48  hours  old,  had  been  fed  upon  beetles,  0.25  per  cent;  flies,  16.25 
per  cent;  let^  hoppers,  39  per  cent;  raphidians,  1.75  per  cent;  cater^ 
pillars,  6.75  per  cent;  and  spiders,  36  per  cent.  The  soft  character 
of  this  food  is  noticeable.  A  few  bits  of  a  beetle  fed  to  one  nestling 
constituted  the  only  hard  element.  Not  even  wasps  or  ants  were 
found.  Another  brood  of  3,  somewhat  older  than  the  last,  had  been 
fed  upon  beetles,  5.67  per  cent;  flies,  50.33  per  cent;  wasps,  24.67 
per  cent;  caterpillars,  13.67  per  cent;  and  spiders,  5.66.  Here  the 
hard  dements  have  been  increased  by  the  greater  amount  of  beetles 
and  by  the  introduction  of  wasps.  Two  other  nestlings,  supposed  to 
be  about  10  days  old,  had  been  fed  with  wasps  and  bees  to  the  extent  of 
92.50  per  cent,  with  no  other  animal  food.  Besides  these  there  was 
in  one  stomach  what  appeared  to  be  a  mass  of  rootlets  amounting  to 
7.50  per  cent,  and  both  stomachs  contained  a  few  gravel  stones.    It 
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is  difficult  to  account  for  these  last  in  the  stomacli  of  a  flycatcher,  hut 
such  strange  objects  are  often  found  in  nestUngs'  stomachs. 

In  a  nest  of  these  birds,  built  on  a  bracket  in  a  porch  of  a  house,  the 
feeding  of  the  young  was  watched  for  an  hour.  Both  parents  took 
part  in  the  feeding,  and  the  young  were  fed  24  times  in  the  hour. 
As  this  was  about  the  middle  of  the  forenoon,  it  may  fiurly  be  consid- 
ered 08  an  average  hour;  at  that  time  of  year  there  were  fiUly  14  hours 
of  daylight,  so  it  seems  reasonable  to  infer  that  the  nestlings  were  fed 
at  least  336  times  every  day,  or  supposing  that  there  were  3  of  them, 
112  times  apiece.  As  the  nest  was  situated  in  a  garden  and  orchard, 
the  insects  eaten  were  taken  from  the  very  place  where  they  would 
have  done  the  most  miscliief . 

ACADIAN  FLTCATOHBB. 

(EmpidoTUix  viresceju.) 

The  Acadian  flycatcher  breeds  throughout  the  eastern  portion  of 
the  United  States  as  far  north  as  southern  New  York,  Michigan, 
and  Wisconsin,  and  as  far  west  as  eastern  Nebraska,  Kansas,  and 
Texas.  It  appears  to  extend  farther  north  in  the  interiw  than  it 
does  in  the  east,  for  one  stomach  was  received  from  Minnesota  and 
one  from  Ontoiio.  It  winters  beyond  the  southern  boundary  of  this 
country.  It  is  not  domestic  in  its  habits  and  prefers  forests  of  decidu- 
ous trees  to  orchards  or  gardens.  An  area  of  second  growth  where 
the  trees  are  not  large  seems  to  be  the  ideal  place  of  residence. 

For  the  study  of  its  food  100  stomachs  were  available.  They  were 
collected  in  14  States,  the  District  of  Columbia,  and  Canada,  and  from 
April  to  October.  The  food  was  found  to  consist  of  97.05  per  cent  of 
animal  matter  and  2.95  per  cent  of  vegetable. 

jlmTTioZ/ooi^.-^Beetles  are  eaten  to  the  extent  of  13.76  per  cent  of 
the  whole  food.  Of  these  1.66  per  cent  are  of  the  three  prominently 
useful  families  (Carabida,  Cicindelidse,  and  CoccineUidfe).  The  others 
were  of  more  or  lees  harmful  fajniliea  and  include  such  well-known 
pests  as  spotted  cucumber  beetle  (Diahrotica  12-pu7ictata),  rose  beetle 
(Macrodactylus  subspinosa),  rice  weevil  {CalaTidra  oryzte),  and  a 
Bcolytid.  Beetles  were  found  in  76  stomachs  and  were  eaten  quite 
regularly  till  October,  when  none  were  taken. 

Wasps,  bees,  and  ants  amount  to  39.93,  or  practically  40,  per  cent  of 
the  bird's  food,  and  are  eaten  so  regularly  that  no  month's  consump- 
tion falls  much  below  the  average.  They  were  found  in  76  stomachs, 
or  84  per  cent  of  all,  and  4  were  entirely  filled  with  them.  Anta  were 
contained  in  29  stomachs  and  parasitic  8[>eciefl  in  13,  but  some  of  the 
latter  may  have  been  overlooked,  owing  to  their  broken  condition. 
Hymenoptera  as  a  whole  are  the  largest  item  of  animal'  food  with 
this  as  well  as  most  other  flycatchers.    Fliee  (Diptera)  amount  to 
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8.15  per  cent  of  the  food,  and  are  not  taken  as  r^ularly  as  Hymen- 
opt«ra  and  in  October  are  not  eaten  at  all.  They  were  noted  in  39 
stomachs  and  were  the  sole  contents  of  1.  Most  of  theiQ  are  of  the 
housefly  family,  but  a  few  long-legged  crane  flies  were  found  in  6 
Btomachs.  Bugs  are  eaten  still  less  than  flies.  They  amount  to 
6.03  per  cent,  but  are  not  taken  very  regularly  and  not  at  all  in  Octo- 
ber. They  were  contained  in  29  stomachs  and  consisted  of  such 
families  as  the  leaf  hoppers,  tree  hoppers,  stinkbugs,  and  assassin 
bugs. 

Orthoptera  were  found  in  1  stomach  taken  in  Florida  in  April  and 
2  collected  in  Pennsylvania  in  September,  but  the  percentage  in  each 
of  these  3  stomachs  was  so  great  that  the  amount  for  the  whole  season 
is  6.38  per  cent  of  the  food,  or  more  than  the  last  item.  The  contents 
of  the  Florida  stomach  could  not  be  determined  further  than  that 
they  were  orthopterous,  but  the  contents  of  the  other  2  were  identified 
as  (Ecanikua  niveus,  the  snowy  tree  cricket,  known  in  some  places  as 
the  Augiwt  bird.  As  these  creatures  are  rather  nocturnal  in  their 
habits  and  not  much  given  to  flying  at  any  time,  it  is  rather  surprising 
to  find  that  a  flycatcher  had  nearly  fdled  its  stomach  with  them. 

Moths,  in  both  the  adult  and  larval  form  (caterpillars),  are  second 
in  impprtance  in  the  animal  food.  They  are  taken  pretty  regularly 
in  every  month,  but  with  some  falling  off  in  July.  The  amount  for 
the  whole  season  is  18.87  per  cent.  They  were  found  in  38  stomachs, 
of  which  31  contained  caterpiUare  and  8  held  moths;  3  contained  no 
other  food.  No  special  pest  was  observed  among  them.  A  few 
misceUaneous  insects,  such  as  dragon  flies,  scorpion  flies,  and  a  few 
insects  not  identified,  amount  to  0.99  per  cent,  and  have  no  special 
interest.  Spidera  and  millepeds  were  eaten  in  moderate  quantities 
from  April  to  August.  They  amount  to  2.94  per  cent  and  complete 
the  quota  of  animal  food.  As  usual,  many  of  them  were  the  long- 
legged  harvestmen  or  daddy  longlege. 

The  following  insects  were  identified; 

BYMENOPTBBA. 


Crabrosp 1 

Ceruri»  sp 1 

Myzine  6-einetii 1 

Tiphi 


CampotuttuM  ep 3 

Formieaep 1 

Cn/ptu*Bp 2 
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Bippodamw  15-7nacuUita 1 

Adalia  bipunctala 1 

Anatii  15-pu7tclata 1 

Chiloctmu  bivulnenu 1 

BrocAycnnMa  (ftMUfr-itiuni 1 

Brachi/eanlhavrtina 1 


Siymniusp.. 


Lwrwniut  plebejui 

^TuAoxia  vind^Totu 

Anihaxia  sp 

Agr^tuep 

PhoUnit*  tdntiUant 

Chatdiognathtu  penntglvanKtu. . 
ChauiiogiuUkatvuirffitialii* 


oogic 


60 

TelepitontM  oanlinta 1 

Charia$a  pHota 1 

Onlhophagu*  up 1 

Aphodiui fimetaritu 2 

Aphodiut  inquinatui 1 

Diehelonyeha  ep 2 

MtuTodaetyhia  n^pirtotu* 1 

Tridmu  piger 1 

Leptwn  cord^era 1 

LmwS-lineata 1 

Exema  eomperta 1 

Pannip 1 

Jfctoeftrvnui  Bp 1 
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DiahTotMa  It-punetala 1 

Crepidodent  heherut 2 

Crepidodera  ep 1 

OdonUita  donalu 1 

Odontota  Bp 3 

Orthata  pallieomit 1 

Conotradulia  posHcatut 1 

CrypUirhynchut  parorhut 1 

Oyptoiiifnchtit  apictilatui 1 

Balaninut  up 1 

Calandra  oryzat 1 

Seolytut  muticiu 1 


HEMIPTERA. 


ORTHOPTERA. 


MECOPTERA. 
Panorpa  sp 2 

Vegetahlefood. — Fruit  was  found  in  5  stomachs  and  vegetable  refuse 
in  1 .  There  were  a  few  seeds  of  blackberries  or  raspberries,  and  these 
were  the  only  things  that  could  have  been  the  product  of  cultivation. 
The  rest  was  wild  fruit  of  no  economic  value. 

Summary. — The  habits  of  the  Acadian  flycatcher  do  not  lead 
it  to  the  garden  or  orchard,  and  its  food  has  little  direct  econondc 
interest.  It  does  not  catch  many  useful  insects  and,  as  it  does  not 
prey  upon  any  product  of  cultivation,  it  may  well  be  considered  as  one 
of  those  species  whose  function  is  to  help  keep  the  great  flood  of  insect 
life  down  to  a  level  compatible  with  the  best  interests  of  other  fonna 
of  life. 

TKAILL'S  AND  AIiBBR  FLTOATOHBBB. 

(Empidonax  traiRi  traiUi  and  Empidonax  traUli  ahumtm.) 

The  Traill's  and  alder  flycatchers,  one  or  the  other  of  the  two  forms, 
occupy  in  the  breeding  season  the  whole  of  the  United  States  except 
the  southeastern  part  south  of  northeastern  Texas,  Arkansas,  and  the 
mountains  of  West  Virginia,  and  extend  north  into  British  America. 
In  winter  they  retire  entirely  beyond  the  southern  boundary  of  the 
United  States.  While  the  two  subspecies  differ  in  their  geographical 
range,  they  agree  with  each  other,  and  differ  from  most  other  fly- 
catdiers,  in  a  preference  for  bushy  thickets  along  streams  rather  than 
for  more  open  country.  Unlike  most  flycatchers  they  do  not  usually 
select  a  naked  twig  or  stake  for  a  perch,  and  the  nest  is  generally  built 
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near  the  ground  in  bushes  beside  the  water — in  willows  in  the  central 
and  western  portions  of  the  country  and  in  alders  in  the  east.  No 
special  differences  in  the  food  habits  have  been  noticed,  and  as  many 
of  the  stomachs  used  in  this  investigation  were  collected  before  the 
two  forms  had  been  clearly  distinguished,  it  is  not  practicable  to 
separate  them  now. 

In  determining  the  food  of  this  species  there  were  available  135 
stomachs  collected  in  17  Stat«s,  the  District  of  Columbia,  New  Bruns- 
wick, Xova  Scotia,  and  Ontario.  California  represents  the  farthest 
point  west  and  Texas  the  farthest  south,  but  the  Texas  bird  was 
probably  migrating.  The  stomachs  are  well  distributed  through  the 
months  from  May  to  September.  One  was  taken  in  October,  but  as 
its  contents  were  somewhat  exceptional  it  was  not  included  in  the 
inv^tigation. 

In  the  first  analysis  the  food  was  found  to  consist  of  96.05  per  cent 
of  animal  matter  to  3.95  of  vegetable.  Nearly  the  whole  of  the  vege- 
table food  was  taken  in  August  and  September,  and  more  than  three- 
fourths  of  it  in  the  latter  month,  just  previous  to  and  during  migra- 
tion. 

Animal  food. — Beetles  of  all  kinds  amount  to  17.89  per  cent.  Of 
these  a  few  were  the  useful  ladybird  beetles  that  eat  plant  lice  and 
scales,  but  an  overwhelming  majority  were  harmful  species,  among 
which  were  three  specimens  of  the  notorious  cotton-boll  weevil 
(Anthonomtis  graTidia)  from  a  stomach  taken  in  Texas,  also  the  western 
spotted  cucumber  beetle  (DiahTvHca  soror),  locust  leaf  miner  (Odontota 
doraalis),  and  Lema  trilineaia.  The  last  was  the  beetle  that  fed  upon 
and  injured  the  potato  before  the  introduction  of  the  potato  beetle 
from  Colorado.  Besides  these  are  a  number  of  harmful  weevils, 
including  I  scolytid  or  engraver.  Beetles  were  found  in  lOS  stom- 
achs, and  1  was  entirely  filled  with  them.  They  constitute  a  good 
percentage  of  the  food  in  every  month,  with  the  least  in  September, 
when  vegetable  food  is  at  a  maximum. 

Hymenoptera  are  the  largest  item  of  animal  food,  not  only  in  the 
aggregate  but  in  every  month.  They  are  mostly  in  the  form  of  wasps 
and  bees,  but  there  are  a  few  of  the  parasitic  species  and  some  ants. 
They  amount  to  41 .37  per  cent  of  the  food,  a  record  which  is  exceeded 
by  but  2  other  flycatchers.  Hymenoptera  of  all  kinds  were  found  in 
93  stomachs  and  were  the  sole  contents  of  1. 

Diptera,  such  as  crane  flies,  robber  flies,  house  flies,  and  dung  flies, 
were  found  in  47  stomachs  and  were  the  entire  contents  of  4.  They 
amount  to  14,20  per  cent  of  the  food  and  are  eaten  very  regularly  in 
every  month  except  September,  when  they  fall  to  8.05  per  cent, 

Hemiptera,  mostly  stinkbugs,  but  with  representatives  of  several 
other  families,  were  contained  in  44  stomachs,  and  amount  to  7.24  per 
cent  of  the  food.    The  most  interesting  point  connected  irith  this  item 
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is  that  the  remains  of  chinch  bugs  iBliatus  leacoplerus)  were  found  in 
2  stomachs.  In  one  12  individuals  were  identified,  and  fragments 
showed  that  there  were  many  more.  In  the  other  stomach  they  were 
too  fr^mentary  to  be  counted,  but  the  bulk  of  the  remains  would 
indicate  at  least  as  many. 

Lepidoptera,  that  is  moths  and  caterpillars,  were  found  in  41 
stomachs,  of  which  18  contained  moths  and  25  held  caterpillars,  2 
containing  both.  The  aggregate  of  both  is  7.73  per  cent.  No  special 
pest  was  found  among  them,  but  practically  all  caterpillars  are 
harmful. 

Orthoptera,  made  up  mostly  of  smaU  grasshoppers  of  the  genus 
Tettix  and  its  allies  and  the  immature  forms  of  the  larger  species, 
amount  to  3.91  per  cent  of  the  food.  It  is  evident  that  most  insects 
of  this  order  are  too  large  for  such  small  birds  as  the  present  spedes. 
The  fact  that  the  smaller  species  of  grasshoppers  and  partly  grown 
young  of  the  larger  spades  are  selected  would  seem  to  show  that  these 
insects  are  relidied  but  that  their  size  prevents  them  from  being  eaten 
more  extenmvely.  They  were  contained  in  16  stomacha,  12  of  which 
were  taken  in  July  and  August,  when  most  of  the  grasshopper  eating 
was  done. 

A  few  odd  insects,  such  as  dragon  flies  and  some  ephemerids,  were 
occa^onally  taken,  and  altogether  amount  to  2.77  per  cent  of  the  diet. 
A  cattle  tick  was  found  in  1  stomach  and  a  snail  in  another,  both 
identifiable.  Spiders  and  miUepeds  were  eaten  to  the  extent  of  0.94 
per  cent  and  complete  the  animal  food. 

The  following  animal  food  was  identified: 

HYMENOPTERA. 
SaltieuiBp 1  |  Agapotlenum Uxanut 1 


COUEOPTERA. 


Oidndela  Bp 1 

MtgUla  maeulata 1 

Bippodamia  oonvergtns 2 

Ilippodamia  IS-punctata 1 

Coednella  9'TioUita 3 

Adatia  bipunelala 3 

PiyUobom  tacdala 1 

Bradtj/canlha  VTtitta 1 

Limguria  Tttozardi 1 

Dermtita  caninui 1 

Bitter  l€-ilTwtut 3 

Buter  ameriamw 1 

Sapriniu  lubricua 1 

Iptfatdatut 3 

Tharopi  nifiaimia 1 

Dtlopitit  marffinatu* 1 

UnmiutBp 1 


Corpiibittt  triundalalut 1 

Agrihit  sp 1 

Braehyi  ovata 1 

Cbauliognatlmt  marginattvi 2 

Podabnu  sp 1 

Tekj^umufiaxim 3 

Telephorut  Jlavipa 1 

Ttlephorut  biliJitatui 3 

CtmlJioniimpUx 1 

OnthojAagtu  ep 3 

Aphodiut  fanttariiu 9 

Aphodiui  granativ* 1 

Aphoduu  vnqtiinatia 2 

DichilongKiui  tlongata I 

Diehehnycha  ep 1 

DipteOoxii  flp 1 

Bufiioriainda 1 
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Detle$  tpbuttut 

Donada  tubtilit 

Onodaehna  atra 

Larui  trUineala 

Crgploetplialui  quadniplcx 1 

Cryptocephahu  Uueomebt 

Crfploeephabu  vemuttu 

OfploetphahufiiJgimttut I 

Padt^braAynAdominalit 

Jionadna  tapojiatut 

Glyptoteelit  aVndut 4 

DwliroUea  toTvr 

TVvftoAda  tomatiota..- 

GttUmceUa  tagilta^ 

BUpharHarhtA* 

iKKmycJki  mcljoollit 


CrtfAioderahtlxiiu* 

Sy^itna  eUmgata 

Jlxenfkopola  d^vHata 

Odoniota  6on(di» 

Brudna  fWMopit 

Diivxa  litttrata 

Pyrota  tAwanii 

QfUoearut  marmoratu* 

Silonafiavetcttu 

DorytcrmvA  UUieollu 

Anthonimia  ffraruiii.,  ^ 

Tyloderma/oveolalwn 

Rhirumau  pgrrhopv* 

Pitvdobarvjarrta 

Soolytxuvwtica* 2 


HEMIPTERA. 

TM^gonia  atropunctata 1  I  Sinta  diadenw 2 

BlUtut  UiuopUnu 2  | 

ORTHOPTERA. 
TtUixBp 2 


Dermaeenlor  onidentalit. . . 


Pupa 

Vegdahle  food. — ^The  vegetable  portion  of  the  food  amounts  to 
but  3.95  per  cent  of  the  whole  and  was  mostly  eaten  in  September. 
Elderberries  were  found  in  6  etomacbs,  blackberries  or  raspberries 
in  2,  dc^wood  berries  in  1,  jumper  berries  in  1,  fruit  not  further 
identified  in  3,  seeds  unknown  in  2,  and  rubbish  in  1.  The  last  two 
items  were  probably  taken  accidentally  with  other  food. 

The  following  fruits  were  identified: 

JuDiperberriefl  (JuniTMrujMnrinana)      1  I  Rough-leaved  dogwood  {Corma  a»- 

Elderbeniee  (Sonttucut  oiTUi&tuu)..      3        ptrifolia) 1 

Eldeibeniea  \SeanJntcttt  glmtea) 3  )  BlackberriesorniHpberrieaCAudtuBp.)      2 

Summary. — It  is  evident  from  the  nesting  habits  of  this  species  that 
it  is  not  likely  to  injure  any  product  of  industry,  and  tho  contents  of 
the  stomachs  examined  corroborate  this  observation.  The  bird's 
function  in  nature  then  is  to  assist  in  keeping  insects  down  to  such  a 
level  of  abundance  as  consists  with  the  biast  interests  of  both  plants 
and  insects. 
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IiBAST  FLTOATCHBB. 

(Empidonax  minimus.) 

The  least  flycatcher  is  one  of  the  smallest  of  the  group  and  one 
of  the  most  domestic,  though,  owing  to  its  unobtrusive  habits,  it  is 
not  so  well  known  as  the  noisi«r  phoebes  and  kingbirds.  In  its 
breeding  season  it  is  found  over  the  eastern  portion  of  the  TJoited 
States  and  Canada  as  far  west  as  the  Rocky  Mountains  and  in  a  few 
cases  as  far  south  as  Texas  and  North  Carolina.  It  frequents  the 
open  country  and  prefers  orchards  and  the  Ticinity  of  buildings  to 
thick  woods.  When  not  molested  by  the  English  sparrow,  it  finds 
congenial  surroundings  in  Tillages  an<l  the  suburbs  of  la^r  towns. 
Orchard  trees,  or  the  shade  trees  on  lawns,  afford  nesting  sites  quite 
to  its  taste,  for  as  a  usual  thing  it  does  not  build  very  high.  It  is  a 
typical  flycatcher  in  food  habits,  but  like  most  others  of  the  family 
it  does  not  take  all  of  its  food  upon  the  wing.  The  writer  has  seen 
one  scrambling  about  on  the  trunk  of  a  tree  and  catching  insects 
from  the  bark  like  a  creeper. 

For  the  determination  of  the  food  of  the  least  flycatcher  177 
stomachs  were  available.  They  were  collected  from  13  States,  the 
District  of  Columbia,  Ontario,  and  Nova  Scotia,  and  were  taken 
within  the  months  from  April  to  September.  They  are  fairly  evenly 
distributed  through  the  6  months,  but  fewer  were  taken  in  April  and 
more  in  May.  The  food  consisted  of  97.83  per  cent  of  animal  matter 
and  2.17  of  vegetable. 

Animal  food. — Useful  beetles,  in  this  case  mostly  ladybird  beetles 
(Coccinellidfe)  with  a  few  predaceous  ground  beetles  (Carabidte), 
amount  to  1.41  per  cent.  They  were  eaten  in  every  month  except 
June,  the  most  in  September.  CoccineUidse  appeared  in  25  stomachs, 
only  3  famihes  (ChrysomehdEe,  Scarabteidte,  and  weevils)  being  found 
in  more  and  these  not  in  many  more.  As  this  family  is  not  especially 
abundant  in  the  eastern  part  of  the  country,  it  is  hard  to  explun 
how  the  bird  gets  so  many  unless  it  seeks  for  them.  The  aggr^ate 
in  bulk  does  not  appear  large,  but  a  good  many  individuals  are  taken, 
and  10  species  were  identified.  Carabidie  were  found  in  13  stomachs. 
Beetles  belonging  to  various  families,  but  all  harmful,  amount  to 
19.94  per  cent.  Among  these  are  some  rather  noted  pests.  The 
cotton-boll  weevil  (ATiihoTiomus  ffrandis)  was  found  in  6  stomachs 
taken  in  Texas.  In  all,  the  stomachs  contained  22  individual  weevils. 
The  striped  squash  beetle  {DiabroHca  viUaia)  and  the  12-spotted 
cucumber  beetle  (D.  lZ~punetata)  were  both  identified,  as  well  as  the 
imbricated  clover  weevil  (EjnoBrus  imbricatua)  and  the  plum  cur- 
cuUo  (CoTiotrtuihdua  netiu^^iar).  All  of  these  do  much  damage  eveiy 
year. 

Digmzed  by  Google 


LEAST  FLYCATGHBB.  65 

Hymenoptera  are  the  latest  item  of  insect  food.  They  are  eaten 
steadHy  and  r^ularly  during  every  month  in  which  stomachs  were 
collected.  April  was  the  month  of  greatest  consumption  aad  June 
of  the  least.  The  average  for  the  six  months  is  41.10  per  cent. 
Hymenoptera  of  all  kinds  were  found  in  117  stomachs.  Of  these,  27 
contained  parasitic  species  and  42  contained  ants.  Three  stomachs 
were  entirely  filled  with  ants  and  4  with  other  Hymenoptera.  Para- 
sitic species  were  eaten  to  the  average  extent  of  11.66  per  cent  per 
month,  but  were  taken  very  irregularly,  and  in  June  none  at  all  were 
eaten.  This  percentage  is  higher  than  is  desirable  and  is  probably 
due  to  the  small  size  of  the  bird,  which  leads  it  to  select  small  insects 
for  its  food. 

Hemiptera  are  eaten  throughout  the  season,  but  in  widely  varying 
quantities.  Beginning  with  4.67  per  cent  in  April,  they  increase 
dightly  in  May,  and  rise  suddenly  to  32.74  per  cent  in  June,  after 
which  they  drop  to  nearly  their  former  level  and  so  continue  through 
the  season.  The  average  for  the  six  months  is  11.12  percent.  While 
a  few  of  the  larger  forms,  Hke  the  Pentatomidfe,  are  eaten,  the  bulk 
of  this  item  is  made  up  of  Membracidse  (tree  hoppers),  Jassidee  Q.ea£ 
hoppers),  with  a  few  Capsidie  (leaf  bugs),  and  others  of  the  smaller 
species.  Most  of  these  are  probacy  picked  from  leaves,  trunks,  and 
branches  of  trees,  though  a  few  may  be  taken  on  the  wing. 

Diptera  amount  to  11.34  per  cent  of  the  food  and  are  eaten  with 
considerable  regularity  from  April  till  August,  when  they  drop  sud- 
denly to  1.50  per  cent.  They  rally  a  Utile  in  September,  but  evi-  ' 
dentJy  their  season  ends  with  July.  Most  of  them  were  too  badly 
mangled  for  further  identification,  but  a  few  were  crane  flies  CTipuhdaa) , 

Orthoptera  are  not  extensively  eaten  by  the  least  flycatchers,  prob- 
ably because  they  are  rather  large  insects,  and  do  not  as  a  rule  visit 
the  flycatchers'  haunts.  Most  that  were  eaten  belong  to  the  Tettix 
group  or  are  the  young  of  the  larger  species.  They  begin  with  a 
fraction  of  1  per  cent  in  May  and  increase  to  August,  when  they 
attain  a  maximum  of  9.58  per  cent  and  then  disappear.  The  average 
for  the  season  is  2.59  per  cent. 

Lepidoptera,  in  the  forms  of  moths  and  caterpillars,  are  eat«n  in 
every  month  of  the  season.  Beginning  with  0.67  per  cent  in  April 
they  rise  gradually  to  10.97  in  July  and  do  not  fall  much  below  that 
figure  during  the  remainder  of  the  season.  They  were  found  in  47 
stomachs,  of  which  21  contained  the  adult  moths  and  28  held 'cater- 
pillars. Some  of  the  caterpillars  were  identified  as  cutworms  (Noc- 
tuidffi),  but  no  special  pest  was  noted.  The  average  consumption  for 
the  season  was  7.27  per  cent.  Ephemerida  found  in  one  stomach, 
dragon  fliee  found  in  3,  add  an  unidentified  insect  in  1,  make  up 
0'95  per  cent.     One  stomach  was  entirely  filled  with  a  leige  dr^on 
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fly.  Flycatchers  ore  among  the  comparatively  small  number  of  birds 
expert  enough  to  catch  dragon  fliee  on  the  wing,  and  these  insects 
ore  too  wary  to  be  ta^n  aitdng.  Spideis  are  eaten  to  a  small  extent 
in  every  month,  in  the  season.  In  June,  which  was  the  month  of 
maximum  consumption,  they  amounted  to  6.26  per  cent,  and  for  the 
season  they  reached  2.11  per  cent.  These  complete  the  animal  food. 
The  following  insects  were  identified : 

HYMENOPTERA. 

1  I  Ophwn  sp 

2  I  Chehmtu  sp 


Tiphia  inonuiUi 

Camponotu*  penruglvanictu. , 


COLEOPTERA. 


Agonodenuep 1 

Harpalu*  penruylvaniau 1 

Anitodadylut  ruttieus 1 

Aniiodaeti/Uii  baltimoremit 1 

Cjfmbiodyta  fiti^niata 1 

Hydrobixu  fatdpei 1 

Hippodamia  15-nuiculata 1 

nippodamia  13-pimtHUa 1 

CocdTulla  S-nolala 2 

Coamella  languirua 1 

Cocdnella  abdominalit 1 

CoceiTtidla  ep 1 


AnaHa  IS-punctata 1 

Anatii  ocellata 1 

Scymrau  amawm'Ut 1 

Bcgmnu*  hnleri 1 

Ip»/ataalui 1 

lionoerepidiut  vttptrliTM* 1 

Agrihawp 3 

CtuatXiognaUmi  morginatua 2 

Chavliognaihuaep 1 

TeUphmvep 2 

^tentutsp 1 

Aphodini  fimttmvit 4 

AphodililTuriatIa 4 

Aphoditainqiivnatu* 10 

Aphodiu*  sp 2 

I>uAelQnpcfta  ip 2 

Exemactmtperta 2 

PachybmeJ^M  olAonui 1 

1 


CoUupii  brunnea, . 
Nodonota  iHitit. , . 


Linaicripla 

GonioeUna  pallida 

Diabrolica  It-pwnetata 

Dwhrotita  haUeata 

Diaitrotwavittata 

DitonyeAa  fflairata 

Ditonydia  sp 

Halticaap 

Crepidodem  hehsmei 

Crtpidoderaep 

Oraptaderaep 

ChMloentmaap 

OdotUotawrvoia 

Odontotaep 

Coptoq/da  IneoUrr 

CopUxyela  ngnifem 

Cryptooephidui  ep 

Bruchu*  pmtopit 

Epicarus  tmfirtoiluf 

Otiorkynch'uj  li^neut , 

Tanymecu*  am/mtut 

Stiimea  tibtalit 

Phyttmomu*  nigriroitrie. . 

Maeropt  ap 

BarytychiuM  amoaai* 

Endaba  Kratai 

Antiumomui  gnndtM 

Conotmdielta  lenieuhii. . . 
Conotmdtehit  n«nupAar. . 

CeulorhyruAvt  sp 

Bhinancat  pyrrhoptu 

BalaninuM  un^ormi» 


DIPTERA. 
Bluebottle  fly  (Lucilia  ctstar) 1 
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HEMIPTERA. 


Vegetable  food. — Fruit  amounta  to  1.83  per  cent,  and  cousista  of 
Rubus  Beeds  found  in  2  stomachs,  elderberry  seeds  In  2,  pokebeny 
seeds  In  1,  rough-leaved  cornel  in  1,  and  fruit  skins  not  further  iden- 
tified in  4.  Various  seeds  were  contained  in  6  stomachs,  and  rub- 
bish in  3;  altogether  they  amount  to  0.34  per  cent. 

The  following  fruits  and  seeds  were  identified: 


Yellow  wood  Borrel  (Oxalii  ttricUi) . . . 
Blackberries  or  raspberries  (Rubui 


Sough-leaved  cornel  {Comut  a>p«ri- 
folio) 


Eld«rbemM  {SaoJmcu*  eoTiademU) . . 

Fokebeiries  {Phytohitca  daxmdra) 

Enotwoed  (Polygonum  ep.) 

Timothy  (PhUum  praterut) 

PosUilgTaaB  {ChmKxAloa  ep.} 


Summary. — In  the  food  of  the  least  flycatcher  there  is  no  evidence 
of  direct  injury  to  the  farmer  or  horticulturist.  The  bird  eats  no 
grain  and  practically  no  fruit  or  other  product  of  husbandry.  It 
must  be  allowed  that  the  bird  destroys  more  useful  insects  than 
could  be  wished,  but  the  injury  it  does  in  this  way  is  comparatively 
slight. 
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LEnER  OF  TRANSMITTAL 


U.  S.  Depabtuent  op  AomcDLTrmz, 

Bttbeac  of  Biological  Survey, 
WaaMnffton,  D.  C,  Fehntary  5, 1913. 
Sis:  I  have  the  honor  to  transmit  herewith,  for  publication  as 
Bulletin  No.  45  of  the  Biological  Survey,  a  report  on  "The  Dis- 
tribution and  Migration  of  North  American  Herons  and  Their 
Allies,"  by  Wells  W,  Cooke,  Assistant  in  the  Biological  Survey. 
Formerly  widely  distributed  in  the  United  States,  and  very  abundant 
in  certain  localities,  the  herons  in  recent  years  have  everywhere  been 
greatly  depleted  in  numbers,  chiefly  because  of  the  demand  for  their 
plumage  for  millinery  purposes.  Several  species  of  egrets  bearing 
the  coveted  "  aigrettes "  have,  indeed,  been  almost  exterminated, 
and  the  few  that  remain  in  the  United  States  owe  their  existence  to 
protective  laws  and  to  an  aroused  public  sentiment.  This  bulletin 
aims  to  give  precise  information  as  to  the  range  of  the  aeveral 
species,  especially  the  breeding  range,  and  in  regard  to  their  migra- 
tion. These  data  are  believed  to  be  amply  sufficient  to  form  a  basis 
for  protective  legislation  by  the  Stat^  inhabited  by  the  various 
species. 

Respectfully, 

Henry  W.  Hensuaw, 

Chief,  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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DISTRIBUTION  AMD  MIGRATIOlf  OF  NORTH  AMERICAN 
HERONS  AND  THEIR  AUIES. 


IHTSOBITCnON. 

The  herona  hkve  attracted  wide  attention  during  late  years,  particu- 
larly because  of  the  earnest  efforts  that  have  been  made  to  prevent  the 
utter  destructim  of  the  aigrette-bearing  members  of  the  family. 
The  horrors  necessarily  att«kding  the  collection  of  the  aigrettes  have 
aroused  bird  lovu?  to  unprecedented  actiri^.  Ab  a  result,  in  some 
parts  of  the  Union  stringent  laws  have  been  enacted,  and  the  State 
machinery  for  bird  preservation  has  been  supplemented  by  large 
private  subscriptions.  Probably  no  family  of  birds  ever  had  fuller 
protection  on  the  statute  books  than  is  now  enjoyed  by  the  herons, 
while  certainly  no  birds  have  ever  been  the  recipients  of  more  zealous- 
care  than  is  now  accorded  to  the  remaining  colonies  of  the  larger 
and  smaller  egrets. 

The  friends  of  the  birds  became  aroused  none  too  soon.  The  large 
breeding  colonies  of  egrets  have  been  completely  destroyed,  and  only 
a  few  scattered  remnants  exist  to  serve  as  centers  for  reestablishing 
the  species. 

Most  herons  are  coI<my  breeding  birds,  and  this  fact  has  been  one 
of  the  most  potent  factors  in  bringing  about  their  destruction.  A 
colony  could  easily  be  discovered  by  watching  the  lines  of  flight  to  and 
from  th^  feeding  grounds,  and  the  succeeding  operations  were  woe- 
fully simple.  The  hunter  merely  waited  until  the  eggs  hatched  and 
then,  taking  his  stand  within  the  colony,  shot  the  parent  birds  as  they 
brought  food  to  the  young.  No  matter  how  much  shooting  was  dfflie, 
the  old  birds — then  bearing  the  nuptial  plumes  in  their  greatest 
[lerfection — continued  to  return  to  their  hungry  young  until  the 
last  one  was  killed.  The  starving  of  the  young  and  the  utter  extinc- 
titm  of  the  colony  were  necessary  sequels. 

So  long  as  these  plumes  could  be  sold  for  their  weight  in  gold 
and  there  was  an  unlimited  market  for  them,  neither  State  laws  nor 
the  eflforta  of  zealous  game  wardens  availed  much  in  checking  the 
slaughter.    More  hopeful  conditions  are  being  secured  at  the  present 
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time  by  decreasing  the  market.  Already  in  several  of  the  States  it 
has  been  made  unlawful  to  sell  the  aigrettes  or  even  to  have  them  in 
possession  with  intent  to  sell.  Could  such  a  law  be  made  general 
throughout  the  United  States,  the  killing  of  aigrette-bearing  birds 
would  cease,  because  the  slaughterer  would  have  no  market  toe  his 
plumes.    The  birds  will  never  be  safe  until  this  condition  exists. 

The  larger  egiet  and  the  snowy  ^^ret  are  the  two  species  that  have 
suffered  most  severdy  from  the  persecutitms  of  the  plume  hunters, 
but  the  millinery  trade  has  also  levied  a  heavy  toll  on  many  other 
members  of  the  group.  The  flamingo  has  ceased  to  breed  anywhere 
in  the  United  States.  The  roseate  spoonbill  has  become  extinct  over 
more  than  half  of  its  former  range  in  the  United  States,  and  its  total 
uumbers  are  probably  less  than  5  per  cent  of  what  they  were  50 
years  aga 

The  reduction  of  numbers  in  the  other  herons  and  in  the  ituBee 
lias  not  been  so  pronounced,  but  several  of  the  ^>ecies  have  been 
driven  from  the  northern  two-Uiirds  of  their  former  breeding  range 
and  are  now  restricted  to  the  wildest  and  most  inaccessible  parts  of 
the  Gulf  States. 

The  food  habits  of  herons  and  beronlike  birds  have  not  been  thor- 
ouf^ly  investigated.  The  flamingo  is  believed  to  subsist  largely  on 
■  shellfish  and  Crustacea.  The  spoonbill  and  the  ibises  partake  of  the 
same  fare,  but  add  insects  to  the  bill.  The  larger  wood  ibis  feeds 
also  on  frogs  and  fishes. 

All  of  the  true  herons  are  fond  of  fish,  but  in  addition  they  con- 
sume many  injurious  creatures,  such  as  crawfish,  water  snakes, 
meadow  mice,  and  other  rodents.  In  the  West  the  great  blue  heron 
spends  much  of  its  time  hunting  for  pocket  gophers.  There  is  no 
doubt  that  the  herons — especially  the  black-crowned  night  heron  and 
the  great  blue  heron — do  much  damage  about  fish  hatcheries  and 
ponds  used  as  fish  preserves,  and  in  such  places  they  should  be  held 
in  check.  But  their  food  habits  have  redeeming  features,  and  pend- 
ing conclusions  based  on  careful  study  of  the  whole  subject,  no 
general  aggressive  measures  against  the  birds  should  be  permitted. 

DISTRIBUTION . 

The  herons  and  their  allies  as  a  whole  are  tropical  birds,  barely 
extending  to  the  warmer  parts  of  the  southern  United  States.  This 
bulletin  treats  of  32  species,  all  that  are  known  to  occur  in  North 
America  south  to  and  including  the  West  Indies  and  Panama. 

One  of  these,  the  European  heron,  is  accidental  in  Greenland ;  two 
are  stragglers  to  the  southern  United  States;  and  several  have  never 
been  taken  within  the  limits  of  the  United  States. 
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Scarlet    Ibis     (Ottara    rubra).     Acd- 

dental    Ave    times    In    the    Uiilted 

States. 
Oayenne  Ibis  ( Harplprion  ooyennetMi* ) . 
Jabtni  {Jabiru  mt/eteria).    Accidental 

once  tn  tbe  United  States. 
Zeledon  boatblll  iCocMcartuii  zeledoni). 
Pinnated  beron  (Botauriu  ptnnatwi). 
Ij'Dibei'e  KTeen  heron  {Bulorides  bra- 

iietoent). 


Striated  heron  (Butoriden  striata). 
Agaml  heron  (A^mte  agamt). 
Plleated  heron  (PilhervMiu  paeatut). 
Llne«(ed  tiger-bltteru  [Tigriaoma  line- 

Nlcaraguan    tlgtr-blttern    (Tigii»oma 

excetlens). 
Mexican  tlger-blttem  (Hcterocnut  ea- 

baniai): 


Elamlngo  (Phoentcoptentt  ruber).  No 
longer  breeds  Id  tbe  United  States, 
but  occurs  aa  a  rare  rlaltor. 

Roseate  apoonblll  (Ajaia  ajaja). 

White  Ibis  {Qvara  alba). 

OloBS]'  ibis  {Plegadi»  oufumnalfj). 

Wood  Ibis  {Mycteria  amerioana) . 

Qreat  vhtte beron  (Ardea  oocidentalia) . 

BgAt  {Herodiat  egretta). 


Snowy  ^ret  (Egrelta  candUUHma) . 
Reddish  e^et   IDtchroirumaata  rufcs- 

Ijoulslana  heron  {Hydrattaiga  trtrolor 

ruficollU). 
Little  blue  heron  ( Florida  caerulea). 
Yellow- crowned   niKht   beron    (Xyeta- 

na»»a  violaoca). 


I  Canaoa  Dubiko   : 


White-fttced  gtossy  Ibis  {PUgadia  gua- 

rauna). 
Bittern  (liotaur*s  lentiglnosut) . 
Iicast  bittern  {litolirt/clius  exilU). 
Cory  least  bittern   ll^olrj/chuii  «eoj- 

enut). 


Great  blue  her<Hi  (Ardea  herodtat). 
Ureen  heron  (Butoride*  vireicetm). 
Black-crowned  night  heron    (Xifctlc<i- 
rax  nyclicorax  naevhii). 


suuuAsr. 


Speclee  of  wide  mnge  In  the  United  States 7 

Species  ranging  north  to  the  Muthem  United  States 12 

Species  not  ranging  north  to  the  United  States. 10 

Tropical  species  occuninK  as  stragglers  in  the  United  States 2 

Species  occurring  as  a  straggler  from  Europe 1 

Total 82 

UIORATION. 

The  herons  that  breed  south  of  the  United  States  are  for  the  most 
part  ntaunigratory.  The  same  is  true  of  the  herons  breeding  in  the 
tropical  parts  of  Florida  and  Texas.  All  herons  breeding  farther 
north  are  at  least  partially  migratory,  for  although  a  few  individuals 
may  remain  through  the  winter  in  the  vicinity  of  the  nesting  site, 
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jet  the  great  majority  retire  at  this  season  to  more  genial  climes. 
Those  hreeding  north  of  the  Gulf  States  are  almoet  completely  migra- 
tory, though  occasionally  a  bittern,  a  great  blue  heron,  or  a  black- 
crowned  night  heron  elects  to  spend  the  winter  where  large  Swamps 
or  warm  springs  offer  a  precarious  livelihood  far  north  of  the 
freezing  line. 

The  most  striking  peculiarity  of  the  migrations  of  the  henms  is 
their  northward  movement  in  the  fall.  Tliough  not  universal,  yet 
it  is  a  common  habit  for  the  young  herons  to  wander  in  the  late 
summer  and  early  fall  long  distances,  even  several  hundred  miles, 
north  of  the  district  where  they  were  hatched.  They  remain  from 
a  week  to  a  m(»ith  at  their  picnic  grounds  and  finally  depart  for 
tiieir  winter  home. 

A  still  more  remarkable  migration  habit  is  that  of  the  snowy  egret. 
Numbers  of  these  birds  migrate  in  the  spring  far  north  of  the 
breeding  range  and  remain  throughout  the  summer  in  these  northern 
districts  as  nonbreeders.  The  birds  are,  of  course,  adults,  and  snne- 
times  they  are  found  during  the  summer  500  to  1,000  miles  north 
of  the  nearest  known  lM«eding  grounds  of  the  species.  Tins  habit 
of  the  snowy  egret  seems  not  to  be  Glared  by  any  other  Nwth 
American  species. 

The  data  in  this  bulletin  on  the  distribution  and  breeding  of  the 
several  species  have  been  obtained  largely  from  the  printed  records 
in  ornithological  literature.  The  extended  migration' tables  are  made 
possible  by  the  reports  of  many  hundred  observers  who  have  filled 
out  migraticMi  schedules  for  the  Biological  Survey.  Occasion  is 
taken  herewith  to  extend  to  these  observers  well-merited  thanks  for 
their  painstaking  care  and  for  the  lai^e  amount  of  time  they  have 
devoted  to  the  study  of  bird  movements. 

NOBTH  AJCEBICAIT  HEBONS  AND  THEIB  *T.T,rBff, 

Flamliisro.    Fhoentcoptenu  ruber  Uniueus. 

Range. — Florida,  Yucatan,  and  the  Bahamas,  and  southeast  through 
the  West  Indies  to  Venezuela,  the  mouth  of  the  Amazon,  and  the 
Oalapagos;  accidental  in  South  Carolina  and  Louisiana. 

Breeding  range. — ^The  flamingo  is  not  a  migrant  in  the  ordinary 
sense  of  the  word,  and  its  occurrence  outside  of  the  breeding  range 
is  due  to  its  wandering  into  contiguous  regions  in  search  of  food. 
The  species  nested  formerly  among  the  keys  of  southern  Florida 
in  the  vicinity  of  Indian  Key  (Audubon),  and  Cape  Sable  (Scott), 
but  was  driven  away  many  years  ago,  and  there  seems  to  be  no 
certain  record  of  breeding  in  Florida  during  the  past  20  years. 

The  principal  breeding  range  seems  to  have  been  the  Bahamas, 
which  furnished  in  abundance  the  peculiar  natural  conditions  re- 
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quired  for  the  nesting  site.  Nests  have  been  known  throughout  the 
Bahamas  from  Great  Abaco  (Allen),  on  the  north  to  Great  Inagua 
(Biyant),  on  the  south,  and  as  late  as  1905  the  birds  were  still  nest> 
ingin  considerable  numbers  on  Androe  Island  (Riley).  Large  breed- 
ing colonies  have  existed  in  the  vicinity  of  Cienfuegos,  Cuba,  and  this 
port  has  been  for  many  years  one  of  the  principal  places  of  shipment 
for  live  flamingos.  The  flamingo  is  also  known  to  have  nested  on  the 
Isle  of  Pines  (Gundlach) ;  Kio  Lagartos,  Yucatan  (Boucard) ;  B(hi- 
aire  Island,  off  the  coast  of  Venezuela  (Hartert) ;  near  the  mouth 
of  Waini  Creek  on  the  coast  of  British  Guiana  (Lloyd) ;  on  the 
coast  of  French  Guiana  near  Cayenne  (Waterton) ;  and  south  to 
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the  vicinity  of  the  mouth  of  the  Amazon  River  at  Praia  de  Cajutuba, 
Brazil  (Pelzeln),  and  to  the  Galapagos  Islands  (Beck). 

Eggs  have  been  found  in  the  Bahamas,  May  14,  1884  (Maynard) ; 
June  7,  1886  (Blake) ;  and  May  8,  1904  (Chapman) ;  young  out  of 
the  nest  in  the  Bahamas,  May  28,  1898  (Chapman) ;  young  on  the 
Galapagos,  April  1,  1902  (Beck). 

Migration  range. — Outside  of  the  breeding  season  the  flamingo 
used  to  be  not  uncommon  on  the  west  coast  of  Florida  north  to  Tampa 
Bay  (Scott),  and  a  few  probably  still  visit  Florida,  for  they  were 
noted  at  Upper  Matecumbe  Key,  March  7,  1906  (Brodhead),  and 
Lake  Worth,  May,  1905  (Ryman),  but  nwie  probably  winter  any- 
where in  Florida,  The  flamingo  has  been  noted  also  at  Warrington, 
Fla.  (Stone)  ;  Charleston,  S.  C.  (Audubon)  j  Georgetown,  S.  C,  Sep- 
tember, 1876  (Loomis) ;  and  at  Camercm,  La.,  December  6,  1910 
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(McAtee).  One  visited  Bermuda  September  24,  1849  (Hnrdis, 
and  the  species  has  been  recorded  as  a  visitor  to  Jamaica  (March), 
Haiti  (Ritter),  Porto  Kieo  (Qundlach),  Guadeloupe,  Antigua, 
Anegada  (Clark),  C(4ombia  (Masquera),  and  the  Orinoco  fiivn-  in 
Venezuela  (Burger). 

Boseate  Spoonbill.     AfiHa  ajaja  (Liniueua). 

Remge. — Fl<«ida,  Louisiana,  Texas,  and  central  Mexico,  south  to 
southern  Patagonia;  formerly  north  casualty  to  South  Carolina 
and  Indiana;  accidental  in  Pennsylvania,  Wisconsin,  Kansas,  Colo- 
rado, and  California. 

Breeding  rouge. — The  roseate  spoonbill  as  a  breeder  in  the  United 
States  was  confined  to  the  extreme  southern  parts  of  Texas,  Louisi- 
ana, and  Florida.  It  has  been  known  to  nest  in  the  lower  Hio  Grande 
Valley  (Merrill) ;  Grigsby,  near  Beaumont,  Tex.  (Rachford) ;  Cal- 
casieu (Kopman),  Lake  Arthur  (Beyer),  and  Bayou  Sara,  La. 
(Beckham) ;  and  on  the  coast  of  southern  Florida  north  to  Indian 
River  (Bryant)  and  Anclote  Keys  (Scott).  Though  sadly  depleted 
in  numbers  and  on  the  verge  of  extinction,  yet  the  species  probably 
still  breeds  near  Cape  Sable,  Fla.  (Bowdish),  and  Lake  Arthur,  La. 
(Beyer,  Allison,  and  Kopman),  while  as  late  as  July,  1910,  a  flock 
of  about  50  was  seen  at  the  Indian  Key  Bird  Reservation  in  Tampa 
Bay,  Fla.  (Pillsbnry).  I^te  records  in  Texas  are  at  Rockport, 
August,  1905  (Howell)  and  at  Brownsville  June,  1907,  and  August, 
1909  (Smith). 

The  pink  curlew,  as  this  bird  is  often  called,  has  a  wide  distribu- 
tion south  of  the  United  States.  It  is  resident  on  both  coasts  of 
Mexico  and  on  the  large  lakes  of  the  interior,  ranging  on  the  Pacific 
Coast  north  to  Mazatlan  (Lawrence).  It  is  known  to  breed  in 
Nicaragua  (Ridgway)  and  Costa  Rica  (Nutting)  and  has  been  re- 
corded as  occurring  in  Guatemala  (Goss),  Panama  (Sharpe),  and 
Colombia  (Robinson).  It  used  to  be  a  common  breeder  in  Great 
Inagua  Island,  Bahamas  (Cory),  in  Cuba  (Gundlach),  and  mi  the 
Isle  of  Pines  (Poey),  but  is  now  rare  if  not  extinct  througbout  this 
regicm.  It  has  been  recorded  as  a  rare  visitant  to  Jamaica  (March), 
Haiti  (Tristram),  Porto  Rico  (Bowdish),  and  several  of  the  Lesser 
Antilles  including  Trinidad  Island  (Leotaud),  while  from  the  coast 
of  Venezuela  (Ernst)  south  to  Bahia  Blanca,  Argentina  (Barrows) 
and  to  Santiago,  Chile  (Philippi),  it  is  not  rare  either  on  the  coast 
or  in  the  interior  on  the  larger  rivers.  A  few  have  wandered  south 
to  the  Falkland  Islands  (Abbott)  and  the  Strait  of  Magellan  (Scla- 
ter  and  Hudson) . 

The  breeding  season  is  evidently  exceedingly  variable  and  greatly 
extended.     The  National  Museum  contains  eggs  taken  near  Key 
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West,  Pla.,  Januftry  lA,  1S8A,  and  at  Lake  Oceechobee,  Pla.,  March 
14,  1874.  Younif  nearly  fledged  were  found  April  1,  1858,  on  Indian 
River,  Fla.  (Bryant),  and  young  in  the  nest  April  19,  1882,  at  La 
Palma,  Costa  Rica  (Nutting) ;  both  ej^  and  young  May  1,  1908, 
at  Cuthbert  Lake.  Fla.  (Bent  and  Job)  and  fresh  eggs  at  the  same 
place  March  29,  1908  (Chapman) ;  eggs  in  June,  Inagua,  Bahamas 
(Cory) ;  eggs  June  2,  1886,  Grigsby  Bluff,  Tex.  (Rachfwd) ;  freA 
eggs  in  Cuba  in  early  August,  and  both  eggs  and  young  at  intervals 
throughout  the  fall,  until  finally  young  were  found  in  the  nest  in 
December  (Gimdlach). 

Migration  range. — ^The  roseate  spoonbill  is  resident  throughout  its 
breeding  range,  but  wanderers  have  been  taken  or  noted  at  Cumber- 
land, Ga.,  April  13,  1902  (Helme) ;  Charleston,  8.  C,  June.  1879 
(Wayne) ;  Yemassec,  S.  C,  fall  of  1885  (Wayne) ;  Lancaster,  Pa., 
(Warren) ;  Rodney,  Miss.,  June  27,  1889  (Mabbett) ;  Vincennee, 
Ind.,  spring  of  1856  (Butler);  Portland,  Ind.,  July  14,  1889  (But- 
ler) ;  Janesville,  Wis.,  August,  1845  (Kumlein)  ;  near  Widiita,  Kans., 
March  20,  1899  (Matthews) ;  Silverton,  Colo.,  spring  of  1888  (Mor- 
rison) ;  near  Pueblo,  Colo.,  August,  1890  (Smith) ;  San  Bernardino, 
Cal.,  June  20.  1903  (Stephens). 

Wblta  tbla.    Q«ara  alba  (Llniueua). 

Range, — Tne  Gulf  States  and  centfal  Mexico,  south  throu^ 
Central  America  and  the  Greater  Antilles  to  Venezuela  and  Peru; 
casual  north  to  Vermont,  Illinois,  South  Dakota,  Colorado,  and  Utah. 

Breeding  range. — Throughout  Florida  the  white  ibis  has  been  one 
of  the  most  abundant  breeding  birds,  and  it  has  suffered  so  little  at 
the  hands  of  the  plume  hunters  that  it  is  still  conuncm  in  many  parts 
of  the  State  and  in  some  places  is  really  abundant.  At  Cuthbert  and 
Alligator  Lakes,  near  Cape  Sable,  Fla.,  two  breeding  colonies  of 
more  than  a  thousand  birds  each  were  found  in  1903,  and  still  lai^r 
ones  reported  farther  inland  (Bent).  A  colony  of  4,000  nests  was 
found  in  1911. at  Orange  Lake,  Fla.  (Pearson).  Hie  species  becomes 
less  common  to  the  northward,  but  has  been  known  to  nest  north  to 
St.  Marys,  Ga,  (Amow),  southern  South  Carolina  (Wayne),  and 
Chipley,  Fla.  (Pleas).  Though  not  so  common  west  of  Florida,  yet 
it  is  not  a  rare  breeder  in  southern  Mississippi  (Allison),  southern 
and  southwestern  Louisiana  (Beyer),  and  north  to  Natchez,  Miss. 
(Audubon).  It  is  less  common  on  the  Texas  coast,  breeding  at  Corpus 
Christi  (Sennett)  and  Brownsville  (Merrill),  and  occurs  thenoe 
along  the  coast  of  eastern  Mexico,  on  the  larger  inland  lakes,  and  on 
the  Pacific  coast  north  to  Mazatlsn  (Lawrence)  and  to  Santa  Mar- 
garita Island  (Anthony).  Though  formerly  abundant  and  still  com- 
mon in  Cuba  (Gundlach)  and  Isle  of  Pines  (Bangs  and  Zappey),  it 
eewns  not  to  have  been  common  in  the  rest  of  its  range  in  the  West 
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Indies,  though  recorded  from  Jamaica  (Field),  Haiti  (Christ!),  and 
Dominica  (Clark).  It  occurs  locally  and  cot  rarely  along  the  wh<^« 
FaciBc  coast  of  Central  America  south  to  the  Kio  Sabana,  Panama 
(Salvadori  and  Festa),  and  has  been  recorded  at  the  following  places 
in  northern  South  America:  Zulia  and  Lake  Valencia,  Venezuela 
(Ernst) ;  Vaqueria,  northwestem  Ecuador  (Hartert) ;  and  Santa 
Luzia,  northwestem  Peru  (Taczanow^). 

:  Eggs  have  been  taken  March  28,  1898,  at  Lake  Okechobee,  Fla. 
(specimens  in  Thayer  coUecticHi) ;  April  24,  1888,  at  Tarpon  Springs, 


Fla.  (Scott);  fresh  eggs,  May  1,  1903,  at  Cuthbert  Lake,  Fla.;  and 
young  able  to  Sy,  May  15,  1908,  at  Alligator  Lake,  only  a  few  miles 
distant  (Bent).  In  Cuba  these  birds  are  said  to  nest  from  April  to 
September. 

Winier  range. — The  white  ibis  is  resident  throughout  its  range  in 
Central  and  South  America  and  the  West  Indies.  It  winters  in  the 
United  States  north  to  Gainesville,  Fla.  (Chapman),  and  to  southern 
Louisiana  (Beyer,  Allison,  and  Kopman),  and  in  western  Mexico 
north  to  La  Barca  (Goldman),  Mazatlan  (Lawrence),  and  to  La  Pas 
(Belding). 
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Spring  migraiion. — A  slight  northward  migration  occurs  in  spring, 
bringing  the  birds  to  Whitfield,  Fla.,  March  17, 1903  ( Worthingtwi) ; 
Pensacola,  Fla.,  March  IS,  1886  (Evermann) ;  St.  Marys,  Ga.,  March 
17,  1904  (Amow).  Beyond  this  they  have  been  taken  as  wanderers 
at  Beaufort,  N.  C,  July  26,  1908  (Peareon) ;  Philadelphia,  Pa. 
(Warren) ;  Great  Egg  Harbor,  N.  J.,  1858  (TumbuU) ;  Moridies 
and  Baynor  South,  N.  Y.  (Giraud) ;  Milford,  Conn.,  May  23,  1876 
(Merriam) ;    South   Woodstock,    Vt.,   sununer  of    1878    (Tracy) ; 
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Memphis,  Tenn.  (Audubon) ;  Quincy,  HI.  (Widmann) ;  Ml.  Carmel, 
lU,,  May  8, 1878  (Ridgway) ;  Vermilion,  S.  Dak.,  May,  1879  (Agers- 
borg) ;  Barr  Lake,  Colo.,  1890  (Smith) ;  Ogden,  Utah,  September, 
1871  (Allen). 

Boarlet  Ibis.     Uuma  rubra  <Unuieiia). 

The  range  of  the  scarlet  ibis  is  northern  South  America  from 
eastern  Colombia  to  the  mouth  of  the  Amazon ;  north  casually  to  the 
United  SUtes. 
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The  principal  home  of  this  bird  is  the  northern  coast  of  Soqth 
America  from  Zulia,  Venezuela  (Ernst),  and  Trinidad  Island 
(Leotaud)  to  the  mouth  of  the  Amazon  (Allen).  It  penetrates  the 
interior  of  Colombia  to  the  Meta  River  (Burger),  follows  the 
Amazon  up  to  the  Bio  Negro  (Ihering),  and  goes  south  on  the  coast 
of  Brazil  to  Iguape,  Sao  Paulo  (Ihering).  When  Waterton  visited 
South  America  in  1812,  he  found  scarlet  ibises  in  innumerable  flocks 
along  the  coast  of  British  Guiana  near  Georgetown  and  four  years 
later  found  them  equally  abundant  on  the  coast  of  French  Quiana, 
both  east  and  west  of  Cayenne.  The  brilliant  coloring  of  the  bird 
early  drew  to  it  the  attention  of  the  plumage  hunter,  and  about  1895 
its  skins  formed  a  not  inconsiderable  part  of  the  $200,000  worth  of 
plumage  exported  yearly  from  Para,  Brazil  (Goeldi).  Thouj^ 
sadly  depleted  in  numbers,  yet  it  is  still  far  from  extinction,  for  as 
late  as  March,  1909,  several  hundred  were  in  sight  at  once  (m  the 
Waini  River,  British  Guiana  (Beebe). 

The  scarlet  ibis  is  only  a  very  rare  straggler  in  the  United  States 
and  the  West  Indies.  The  records  north  of  South  America  are: 
Costa  Rica  (Zeledon) ;  Jamaica  previous  to  1847  (Denny) ;  Fort 
Ogden,  Fla.,  May,  1888  (Scott) ;  Bayou  Sara,  La.,  July  3,  1821 
(Audubon) ;  Los  Pinos,  N.  Mex.  (Coues) ;  Fort  Lowell,  Ariz.,  Sep- 
tember 17, 1890  (Brown) ;  Grape  Creek,  Wet  Mountain  Valley,  Colo. 
(Lowe).  Linnseus  based  his  name  of  this  species  on  Catesby's  plate 
and  description  of  birds  that  were  said  to  have  come  from  the 
Bahamas,  but  since  the  scarlet  ibis  has  no  other  record  for  the 
Bahamas,  it  is  probable  that  Catesby  was  misled  as  to  the  origin  of 
his  birds  and  that  they  really  came  from  South  America. 

Eggs  were  taken  May  2,  1901,  in  Dutch  Guiana  (specimens  in 
Thayer  collection). 

OloasT  Ibla.    PlegadU  autumnaltt  (Lltuueua). 

The  glossy  ibis  has  a  wide  range  in  the  tropical  and  subtropical 
regions  of  the  Eastern  Hemisphere,  extending  north  to  Spain,  Hun- 
gary, Greece,  Persia,  Turkestan,  and  China,  and  south  to  southern 
Africa,  Borneo,  and  Australia.  A  very  small  percentage  of  the 
species  occurs  in  the  Western  Hemisphere,  where  it  is  found  prls- 
cipally  in  Jamaica,  Cuba,  Florida,  and  Louisiana;  casual  north  to 
Nova  Scotia,  Ontario,  Wisconsin,  Nebraska,  and  Colorado. 

The  status  of  this  species  in  Florida  is  not  well  defined.  Both 
this  and  the  white-faced  glossy  ibis  occur  in  Florida,  breeding  in 
close  proximity,  and  they  agree  so  closely  in  appearance  that  they 
can  not  be  distinguished  by  sight  at  ordinary  distances.  Hence  it  is 
possible  that  some  of' the  following  records  of  the  glossy  ibis  refer 
really  to  the  white-faced  species.  The  former  is  recorded  from 
80862'— 13 2 
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7t  Myers,  sprinK  of  1886  (Scott) ;  Caloosahatchee  River,  April  20, 
1  (specimen  in  U.  S.  National  Museum) ;  Orlando,  nested  1909 
yer) ;  Qainesville,  nested  1910  (Baynard) ;  Micanopy,  nested 
aird,  Brewer,  and  Bid^way) ;  Tortugas,  1860  (specimen  in  U.  S. 
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ional  Museum) ;  Upper  St.  Johns,  summer  1903  (Bent) ;  near 
>e  Sable,  summer  1903  (Brait) ;  Orange  Lake,  Fla.,  eggs  May  4-12, 
1  (Philipp). 

'he  Louisiana  records  also  are  in  an  unsatisfactory  condition, 
sarently  both  species  of  glossy  ibi^  occur  at  Ltik?  Arthur  aqcl 
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both  breed  there,  but  their  relative  distribution  in  the  rest  of  the 
State  remains  to  be  determined. 

The  glossy  ibis  is  known  loc&llj  as  a  wanderer  al(Mig  the  whole 
Atlantic  coast  of  the  United  States:  Fn^more,  S.  C,  June  30,  1884 
(Hoxie) ;  Washington,  D.  C.,  about  1817  (Audubon)  and  Septem- 
ber, 1900  (Daniel) ;  Baltimore,  Md.,  May,  1817  (Audubon) ;  Great 
Egg  Harbor,  N.  J.,  May  7,  1817  (Ord) ;  near  Philadelphia,  Pa., 
1866  (Tumbull) ;  10  occurrences  in  New  York  State  since  1844, 
between  April  and  September,  the  latest  being  at  Cayuga,  May  21, 
1907  (Fuertes);  Middletown,  Conn.,  May  9,  1850;  near  Cambridge, 
Mass.,  5  birds,  May  7  and  8,  1850  (Browne) ;  Nantucket,  Mass.,  Sep- 
tember, 1869  (Allen) ;  Cape  Cod,  Mass.,  May  4  and  5,  1878  (Allen) ; 
Alton,  N.  H.,  October,  1858  (Palmer) ;  Pictou  County,  Nova  Scotia, 
about  1865  (McKinlay) ;  Prince  Edward  Island  (Baird,  Brewer, 
and  Ridgway) ;  Montreal,  Canada,  May  27,  1900  (specimen  in  Thayer 
collection).  The  species  has  been  ol^erved  a  few  times  inland:  In 
Illinois,  opposite  St  Louis,  February  27,  1880  (Hurter) ;  FairpMt, 
Ohio,  1848  (Wheaton) ;  Bay  City,  Mich.,  October  6,  1884  (Eddy) ; 
Hamilton,  Chitu-io,  May,  1857  (McHwraith) ;  Horicwi,  Wis.,  Novem- 
ber 3,  1879  (KmnJein  and  Hollister) ;  Denver,  Colo.  (Cooke) ;  Barr 
Lake,  Colo.,  June,  1905  (Hersey  and  Rockwell).  These  last  two 
records  are  far  west  of  the  normal  range  of  the  species  and  would 
be  expected  to  be  the  white-faced  glossy  ibis,  but  there  is  no  question 
of  the  correctness  of  the  identification  of  the  specimens. 

The  glossy  ibis  has  been  found  as  a  rare  breeder  in  western  Cuba, 
at  Zapata,  Cardenas,  and  Habana  (Qundlach),  and  was  taken  un- 
doubtedly breeding  at  Spanishtown,  Jamaica,  May  16,  1865  (speci- 
men in  U.  S.  National  Museum) .  One  was  taken  February  22, 1900, 
at  Cay  Lobos  Light,  Bahamas  (Bonhote) ,  and  one  was  seen  in  1909  on 
(ircat  Inagtia,  Bahamas  (Worthingtixi).  There  are  rather  uncer- 
tain records  for  four  others  of  the  West  Indies. 

Whltft-fMAd  Glowr  Ibis.    PlegadUt  gwirauna  (Llnnfeue). 

The  range  of  this  bird  is  from  central  Abxico  north  to  Louisiana, 
Utah,  and  Oregon ;  casual  north  to  Minnesota,  Wyoming,  Idaho,  and 
southern  British  Columbia ;  also  in  the  southern  half  of  South  Amer- 
ica ;  acbidental  in  Costa  Rica. 

The  white- faced  glossy  ibis  is  one  of  the  few  species  of  the  heron 
tribe  that  are  considered  by  law  as  game  birds,  and  it  is  so  considered 
in  the  United  States  in  California  only.  Here  it  has  an  open  season 
from  October  15  to  March  1,  except  in  game  district  6  (comprising 
the  southern  counties),  where  the  season  opens  October  1.  The  bag 
limit  is  20  birds  in  any  one  day  and  all  sale  within  the  State  or  ship- 
ment without  tlie  State  is  prohibited.    The  species  is  most  common 
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in  the  southern  and  central  parts  of  the  State,  eapeciall;  in  the  San 
Joaquin  Valley. 

In  all  but  three  of  the  other  States  where  the  white-faced  glossy 
ibis  occurs  it  is  protected  by  law  for  the  most  part  under  the  pro- 
visions of  the  general  law  that  protects  all  but  certain  specified 
game  birds.  In  N^evada,  Kansas,  and  New  Mexico,  however,  the 
species  is  not  protected  by  law  at  any  time  in  the  year. 

The  habitat  of  the  white-faced  glossy  ibis  presents  one  of  the  best 
examples  of  a  discontinuous  range.  The  bird  is  apparently  absent 
from  the  whole  of  Central  America  and  from  northern  South  Amer- 
ica and  the  valley  of  the  Amazon  River.  To  the  northward  it  ranges 
from  latitude  18°  to  44°,  while  south  of  the  equator  the  range  extends 
from  12°  to  55°. 

The  white-faced  glossy  ibis  breeds  from  the  Valley  of  Toluca 
(Qoldman),  Manzanillo  Bay  (Lawrence),  and  San  Jose  del  Cabo 
(Belding),  Mexico;  north  to  Great  Salt  Liake,  Utah  (Goodwin),  and 
Malheur  Lake,  Oreg.  (Finley).  It  alao  breeds  along  the  coast  of 
Texas,  at  Lake  Arthur,  La.  (specimen  in  U.  S.  National  Museum), 
and  at  Lake  Washington,  Fla.  (Brewster).  The  species  probably 
ranges  regularly  east  to  southwestern  Louisiana,  but,  as  already  re- 
marked under  the  last  species,  how  common  or  regular  it  is  in  Florida 
remains  yet  to  be  determined.  The  species  has  wandered  north  to 
Rippey,  Iowa,  April,  1891  (Nutting) ;  Spirit  Lake,  Iowa,  May  15 
to  21,  1890  (Mosher) ;  Heron  Lake,  Minn.,  nested  in  1694  and  1895 
(Peabody) ;  near  Omaha,  Nebr.,  August  19,  1893,  and  April  6,  1897 
(Bruner,  Wolcott,  and  Swent) ;  Bed  Bank,  Wyo.,  1893  (Knight) ; 
Lake  PeQd  Oreille,  Idaho,  1909  (Moody) ;  Salt  Spring  Island  and 
the  mouth  of  the  Fraser  River  in  southwestern  British  Columbia 
(Fannin). 

The  white- faced  glossy  ibis  winters  throughout  its  range  in  Mexico 
and  north  to  Brownsville,  Tex.  (Merrill)  ;  Gum  Cove,  La.  (McAtee) ; 
Tombstone,  Ariz.  (Willard) ;  and  Los  Angeles  County,  Cal.  (Grin- 
neU). 

The  breeding  range  in  South  America  extends  from  near  Callao, 
Peru  (Cassin) ;  and  Rio  Janeiro,  Brazil  (Sharpe) ;  south  to  the  Strait 
of  Magellan  (Dabbene);  and  the  species  is  common  on  the  larger 
rivers  of  the  interior  north  to  Ypanema,  Brazil,  on  the  Paraguay 
River  at  16°  south  latitude  (Pelzeln).  It  retires  in  the  winter  from 
the  Bouthem  part  pi  this  breeding  range,  but  remains  at  this  season 
as  far  south  as  Cape  San  Antonio,  Argentine  (Gibson) ;  aad  San- 
tiago, Chile  (specimen  in  U.  S.  National  Museum). 

The  regular  ranges  in  North  America  and  South  America  are  sep- 
arated by  30°  of  latitude  and  22°  of  longitude.  There  is  only  one 
record  for  the  species  in  the  whole  3,000  miles— a  single  bird,  taken 
on  the  Diquis  River  in  southwestern  Cost  Rica  (Cherrie),  which 
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had  -naodered  about  1^00  miles  from  the  nearest  part  of  the  bird's 
r^ular  home. 

Eggs  are  most  commonly  found  in  Argentina  during  November 
{Holland)  and  in  Chile  during  November  and  December  (Qermain). 
North  of  the  equator  eggs  have  been  taken  at  Lake  Washington, 
Fla.,  April  18,  1886  (Brewster);  Heron  Lake,  Minn.,  June  26, 
1894,  June  22  and  July  2,  1895  (Peabody) ;  Brownsville,  Tex.,  May 
16,  1877  (Merrill) ;  Waco,  Tex.,  April  22, 1900  (specimens  in  Thayer 
collection) ;  Sao  Diego,  Cal.,  May  29,  1893  (Shields) ;  Quinn  River, 
Nev.,  May  11, 1881  (specimens  in  U.  S.  National  Museum). 

Wood  ZblB.     Mvcteria  amerioana  Unnieus. 

The  range  of  tbe  wood  ibis  is  from  the  Gulf  States  and  central 
Mexico  south  through  Cuba  and  Central  America  to  Argentina; 
casual  north  to  New  Engiand,  Ohio,  Wisconsin,  Montana,  and 
California. 

This  bird  is  a  tropical  species  of  wide  distribution  in  Central  and 
South  America.  It  is  common  in  the  United  States  only  in  Florida 
and  along  the  Qulf  coast  to  southern  Texas.  It  breeds  less  com- 
monly north  to  Colleton  County,  S.  C.  (Wayne) ;  and  to  Kodney, 
Miss.  (Mabbett) ;  while  in  Mexico  the  breeding  range  extends  north 
to  Mazatlan  and  La  Paz. 

After  the  breeding  season  and  when  the  young  are  fully  grown 
both  old  and  young  are  in  the  habit  of  moving  northward  to  the 
swamps  along  the  Mississippi  River,  particularly  in  southeastern 
Missouri  and  southern  Illinois,  which  at  this  season  of  the  year  are 
swarming  with  their  favorite  food.  Here  they  are  common  from 
July  to  September,  while  occasional  flocks  or  individuals  wander  still 
farther  and  have  been  recorded  at  New  Haven,  Mo.,  August  11  to 
September  U,  1902  (Eimbeck) ;  Brocrfcville,  Ind.,  August,  1855 
(Evermann) ;  Lyons,  Ind.,  June  27,  1910,  and  June  to  September, 
1911  (Van  Gorder) ;  Cleveland,  Ohio  (Jones) ;  near  Monroe,  Mich., 
June  19,  1910  (Tavemer) ;  Racine,  Wis.,  September,  1868  (Hoy) ; 
La  Crosse,  Wis.,  1852  (Kumlein  and  Hollister) ;  Ellis,  Kans.,  Mardt 
26,  1885  (Goss) ;  Waldron,  Kans.,  June  29,  1908  (Matthews) ;  Fort 
Thorn,  N.  Mex.  (Henry) ;  near  Denver,  Colo.,  August  30,  1902  (Fel- 
ger) ;  Ennis,  Mont.,  October,  1902  (Cooley) ;  Idaho  City,  Idaho, 
June  25,  1910  (Jewett). 

The  breeding  birds  of  the  coast  of  western  Mexico  also  work  north- 
ward in  the  fall,  are  especially  common  in  the  valley  of  the  lower 
Colorado  River,  and  are  irregular  visitants  to  southern  California. 
They  have  been  taken  thence  north  to  Fort  Mohave,  Ariz.  (Coues) ; 
Rush  Lake,  Utah,  October  1,  1872  (Yarrow  and  Henshaw) ;  Nevada, 
July,  1871  (specimen  in  U.  S.  National  Museum) ;  and  Hayward, 
Cal.  (GrinneU). 
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The  irood  ibis  has  been  noted  in  the  eastern  United  States  at 
Raleigh,  N.  C,  July,  1884  {Brimley) ;  Morgantcai,  N.  C.  (Wayne) ; 
Vinitaville,  Va.,  July  18,  1896  (Palmer) ;  Bloomeiy,  W.  Va.,  about 
July  28,  1884  (Wall) ;  Washington,  D.  C,  July  2,  1892  (Palmer) ; 
Silver  Hill,  Md.,  July  20,  1896  (Palmer) ;  Uurel,  Md.,  July  27, 

1896  (Palmer);  Wlliamsport,  Pa.,  June  21,  1876  (Allen);  Eliza- 
bethtown,  Pa.,  July  10,  1884  (Sherratt) ;  Troy,  N.  Y.,  June  24,  1876 
(Allen);  near  Glasco,  N.  Y.,  July  8,  1884  (Fisher);  near  East 
Marion,  N.  Y.,  June  21,  1890  (Dutcher) ;  Barrington,  R.  I.,  August 
8,  1896  (Hathaway) ;  Georgetown,  Mass.,  June  19,  1880  (Allen) ; 
Seekonk,  Mass.,  July  17,  1896   (Brewster) ;  Williston,  Vt.,  about 

1897  (Perkins) ;  and  Berwick,  Me.,  July  16,  1896  (Kni^t). 

The  wood  ibis  occurs  in  favorable  tocRlities  throughout  Central 
America,  much  of  northern  South  America,  and  south  to  Tumbez, 
Peru  (T&czanowaki) ;  Cordoba,  Argentina  (Dabbene) ;  and  Concept 
cion,  Argentina  (Barrows).  It  is  a  rare  resident  of  Cuba  (Gund- 
lach) ;  occasiMial  in  the  Isle  of  Pines  (Cory) ;  accidental  in  Jamaica 
(Denny) ;  rare  in  Haiti  (Christi) ;  and  recorded  from  Trinidad 
Island  (Leotaud). 

The  larger  part  of  the  most  northern  tn-eeding  wood  ibises  retire 
a  few  miles  to  the  southward  during  the  winter  season,  but  enou^ 
remain  to,allow  the  species  to  be  called  resident  throughout  its  breed- 
ing range. 

This  species  is  one  of  the  earliest  breeding  birds,  since  eggs  are  in 
the  United  States  National  Museum  taken  in  Florida,  December  8, 
1859;  Cape  Sable,  Fla.,  January  5,  1892;  and  in  southeastern  Yuca- 
tan, March  15,  1890. 

[Cnrenne  IbU.     Itarplprlon  cai/eiineniiiii  (Omelin). 

Ranges  from  Boutbem  Sao  Paulo.  Brazil,  and  Eoundor  north  nnd  weat  to  ttie 
Panama  Canal.] 

Jabiru.    Jabiru  mvcteria  (Uchtensteln). 

The  range  of  the  jabiru  is  from  Colombia  and  Guiana  to  Argen- 
tina; rare  in  Central  America;  accidental  in  Mexico  and  Texas. 

The  sole  claim  of  the  jabiru  to  a  place  in  the  list  of  United  States 
birds  rests  on  a  specimen  donated  to  the  museom  of  the  I^iladelphia 
Academy  of  Sciences  and  claimed  to  have  been  taken  near  Austin, 
Tex.  ITie  species  is  a  rather  rare  resident  of  the  lower  parts  of 
Costa  Rica  and  Nicaragua,  and  has  been  recorded  (»ice  from  southern 
Guatemala  at  Haumuchal  (Salvin) ;  and  once  from  southern  Mexico 
at  Cosamaloapam  (Sumichrast). 

The  jabiru  seems  not  to  have  been  reported  as  yet  from  eastern 
Costa  Bica,  Panama,  or  western  Col<Mnbia,  but  it  occuis  from  north- 
eastern Colombia  (Robinson);  Venezuela  (Ernst);  Tobago  Island 
(Jardine) ;  and  British  Guiana  (Cabanis) ;  south  throughout  Brazil 
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and  Paraguay  to  Cordoba,  Argentina  (Dabbene) ;  and  to  Buenoe 
Aires,  Arg^itina  (Hudson).  It  also  ranges  west  to  central  Peru 
(Taczanowski) .  E^s  were  taken  October  10,  1904,  on  the  Chaco  of 
Argentina  (Hartert  and  Venturi), 
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Fia.  9. — Bittern   (Botaunw  lentiotiwiiu). 
Bittern.    Botanrui  lentiginogws  (MontaKU). 
Range. — Nearly  the  whole  of  North  America,  from  Panama  and  the 
Greater  Antilles  north  to  British  Columbia,  Mackenzie,  and  New- 
foundland. 

Breeding  Tonge. — The  bittern  is  one  of  the  most  northern  breed- 
ing members  of  its  family.    During  the  summer  it  ranges  north  to 

C.oojjIc 


the  southern  part  of  the  Cariboo  District,  B.  C.  (Brooks) ;  Peace 
Kiver  Landing,  Alberta  (Macoun) ;  Fort  Normaa,  Mackenzie  (Pre- 
ble) ;  Prince  Albert,  Sadtatchewan  (Ferry) ;  Fort  Churchill,  Kee- 
watin  (Claire) ;  Fort  George,  on  the  east  side  of  James  Bay 
(Selwyn) ;  Godbout,  Quebec  (Comeau) ;  Anticosti  Island,  Quebec 
(Verrill) ;  Hiimber  River,  Newfoundland  (Porter) ;  and  St,  John, 
Newfoundland  (Howley).  It  was  once  seen  at  Cape  St.  Francis  near 
the  Strait  of  Belle  Isle  (Bigelow).  The  southern  boundary  of  the 
normal  breeding  range  extends  from  Buena  Vista  Lake,  Cal.  (Gold- 
man);  Pahranagat  Valley,  Nev.  (Merriam),  and  Utah  Lake,  Utah 
(Johnson),  east  to  Ban  Lake,  Colo.  (Felger),  Wichita,  Kaos, 
(Matthews) ,  Henderson,  Ky.  (Alvea) ;  Variety  Mills,  Va.  (Micklem), 
and  Cape  May,  N.  J.  (Hand).  South  of  this  normal  sununer  range, 
the  species  has  been  found  breeding  at  Lerma,  Mexico  (Goldman) ; 
Alamitos,  Los  Angeles  County,  Cal.  (Boberteon) ;  Mormon  Lake, 
Ariz.  (Mearos) ;  Raleigh,  N.  C-  (Brimley) ;  and  Yemassee,  S.  C. 
(Wayne) . 

Winter  range. — The  principal  winter  home  is  in  the  southern 
United  States,  from  which  a  few  pass  south  throughout  Mexico  and 
as  far  south  as  Coban,  Guatemala  (SaWin) ;  Reventazon,  Costa  Rica 
(Bangs) ;  Cariblanco  and  Turrucares,  Costa  Rica  (Lankester) ; 
Laguna  d«  Ochomogo,  Costa  Rica  (Carriker) ;  and  Isthmus  of 
Paftaroa  (Lawrence).  The  species  is  not  rare  in  western  Cuba 
(Gundlach),  the  Isle  of  Pines  (Gundlach),  and  the  northern  Ba- 
hamas (Bonhote).  It  winters  north  to  Marysville,  Cal.  (Belding), 
the  lower  Ohio  Valley,  and  North  Carolina;  and  is  rare  or  casual 
at  Canton,  HI.  (Cobleigh),  and  Washington,  D.  C.  (Cbues).  One 
was  seen  December  28,  1904,  at  a  warm  spring  near  Fort  Morgan, 
Colo,  (Felger),  far  north  of  the  usual  winter  home. 

Migrathn  ranffC. — Specimens  have  been  taken  in  Jamaica  (Denny) 
and  Porto  Kico  (Gundlach),  though  the  species  is  not  known  to 
occur  regularly  in  either  of  these  islands.  Many  individuals  havs 
found  their  way,  spring  and  fall,  to  Bermuda  ( Jardine) ,  though  their 
appearance  there  is  so  irregular  as  to  suggest  accident  rather  than 
design.  A  straggler  to  Piddletown,  England,  became  the  basis  of 
the  original  description  of  the  species. 
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The  last  bittern  seen  in  the  spring  at  Nassau,  Bahamas,  was  on 
March  6,  1902  (Bouhote) ;  Frogmore,  S.  C,  April  4,  1887  (Hoxie) ; 
New  Orleans,  La.,  April  7,  1904  (Allison) ;  Whitfield,  Fla.,  April  22, 
1903  (Worthington). 

Eggs  have  been  taken  at  Variety  Mills,  Va.,  May  12,  1884  (Mick- 
lem) ;  Salem,  N.  J.,  May  28, 1904  (Stone) ;  Lake  Urabagog,  Me.,  June 
4,  1883  ^Carpenter) ;  Magdalen  Islands,  Quebec,  July  14,  1887 
(Bishop) ;  Kewanee,  111.,  May  22,  1898  (Murchison) ;  Fays  Lake, 
Mich.,  May  30.  1894  (Watkins) ;  Detroit,  Mich.,  May  21.  1899 
(Swales) ;  Leech  Lake,  Minn.,  June  6,  1902  (Currier) ;  Julesburg, 
Colo.,  May  17,  1899  (Dawson) ;  Alamitos,  Los  Angeles  County,  Cal., 
May  14,  1899  (Robertson) ;  Fort  Crook,  Cal.,  May  12,  1861  (speci- 
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mens  in  TJ.  S.  National  Museum) ;  near  Crane  Lake,  Saskatchewan, 
June  7,  1905  (Bent).  Young  out  of  the  nest  were  found  at  Quelph, 
Ontario,  at  the  early  date  of  June  1,  1901  (Walker),  and  young  a 
week  old  at  Meridian,  N.  Y.,  May  81, 1898  (Tabor). 
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The  first  in  fall  migration  arrived  at  Frogmore,  S.  C.,  August  26, 
1886  (Hoxie),  and  at  St.  Marys,  Ga.,  September  12, 1905.(Arnow). 

[Fiiuuit«d  Haron.    Botawntg  pirmattu  (Wagler). 

This  apeclcB  raoges  In  Sontb  America.  In  Argentina,  Brazil,  and  Guiana,  and 
baa  one  Homewbat  doubtful  record  for  Nicaragua  (I^wrence).] 

Least  Bittern.     Iwobrychiu  ewilit  (Gmelln). 

Range. — North  America  north  to  Oregon,  Saskatchewan,  and  New 
Brunswick,  and  thence  south  in  winter  to  Chile  and  southern  Brazil. 

Breeding  range. — The  least  bittern  is  a  regular  and  common  breeder 
in  the  eastern  United  States  north  of  latitude  39°  and  west  of  New 
England.  The  breeding  range  extends  north  to  St.  John,  N.  B. 
{Chamberlain);  Ottawa,  Ontario  (White);  Grand  Rapids,  Mich. 
(Milliken);  Rip<Mi,  Wis.  (Cooke);  White  Earth,  Minn.  (Cooke); 
Crane  Lake,  Saskatchewan  (Macoun) ;  and  probably  in  southern 
Manitoba.  Its  western  limit  is  near  the  hundredth  meridian  at  Hays. 
Kans.  (Lantz) ;  Long  Pine,  Nebr.  (Bates);  and  Roscoe,  S.  Dak. 
Throughout  the  Rocky  Mountain  region  the  species  is  absent  as  a 
breeder,  but  appears  again  in  small  numbers  along  the  Pacific  coast 
at  San  Luis  Key,  Cal.  (Sharp) ;  Los  Angeles,  Cal.  (Grinnell);  and 

Google 


80  NOBTH   AHEBICAN   HEBONS  AND  THEIB  ALUES. 


rio.  10.— Lewrt  blttfni  (fmbryoAw 


^dbyGoogle 


LEAST  BITTEBN. 


81 


Tule  Lake,  Oreg.  (Bailey) .  It  breeds  rarely  along  the  Atlantic  coast 
from  Washington,  D.  C.  (Coues),  to  Raleigh,  N.  C.  (Brimley),  and 
Lake  Ellis,  X.  C.  (Philipp),  and  more  commonly  on  the  coast  of 
South  Carolina  (Wayne),  in  Geoi^a  (Perry),  throughout  most  of 
Florida,  and  along  the  Gulf  coast  to  the  mouth  of  the  Rio  Grande 
(Merrill).  There  is  thus  a  large  part  of  the  eastern  United  States 
south  of  the  thirty-ninth  parallel  and  back  from  the  coast  in  which 
the  species  is  either  la<^ing  or  very  rare. 

The  least  bittern  nests  locally  in  a  few  places  in  central  Mexico — 
Ocotlan,  Jalisco  (Nelson) ;  La  Laguna,  Jalisco  (Xelson) ;  Patzcuaro, 
Michoftcan  (Stone) ;  and  the  valley  of  Toluca  (Goldman).  It  breeds 
also  in  Cuba  (Gundlach) ;  and  Porto  Rico  (Gundlach). 

Winter  range. — The  least  bittern  winters  north  to  Micanopy,  Fla. 
(Baynard) ;  and  Orlando,  Fla.  (Hyer) ;  also  in  the  Bahamas  (Bon- 
hote).  In  Mexico  it  occurs  in  winter  north  to  San  Bias,  Tepic 
(Lawrence) ;  Lake  Patzcuaro,  Michoacan  (Jouy) ;  and  the  valley  of 
Toluca  (Goldman) .  Thence  it  ranges  south  to  Lion  Hill,  Panama 
(Sharpe) ;  Georgetown,  Guiana  (Loat) ;  Iguape,  Brazil  (Ihering) ; 
Paraguay  (Berlepsch  and  Stolzmann) ;  and  to  Valdivia,  Chile 
(Boeck). 

MigraUon  range. — Records  of  migration  or  of  wandering  have  been 
made  at  Halifax,  N.  &,  March  16,  1896  (Piers) ;  Quebec  City,  Can- 
ada (Dionne) ;  Beaumaris,  Ontario  (Fleming);  Shoal  Lake,  Mani- 
toba, June,  1901  (C9iapman) ;  San  Angelo,  Tex.,  Septwnber  10,  1885 
(Lloyd) ;  Fort  Thorn,  N.  Mex.  (Henry) ;  Boulder,  Colo.,  May  25, 
1910  (Betts);  Cheyenne,  Wyo.  (Knight);  Truckee  Valley.  Nev. 
(Ridgway) ;  Malheur  Lake,  Or^.  (Bendire) ;  Mazatlan,  Sinaloa, 
September  (Lawrence) ;  San  Jose  del  Cabo,  Lower  California,  com- 
mon in  the  fall  (Brewster). 

Spring  miprtttlon. 
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Eggs  have  been  taken  at  Fort  Thompaon,  Fla.,  March  25,  1893 
(specimens  in  U.  S.  National  Museum) ;  Tituaville,  Fla.,  April  10, 
1905  (Worthington) ;  St  Johns,  Fla.,  April  18,  1902  (Bent) ;  Rod- 
ney, Miss.,  May  10,  188T  (Mabbett) ;  Raleigh,  N.  C,  May  23,  1893 
(young  in  nest)  (Brimley) ;  Philadelphia,Pa.,May  29, 1907  (Miller); 
Portland,  Conn.,  June  10,  1883  (Neff) ;  Oak  Forest,  Ind.,  May  21, 

1902  (Honecker) ;  Canton,  111.,  May  28, 1884  (Cobleigh) ;  Des  Moines, 
Iowa,  May  26,  1885  (Keyes) ;  Detroit,  Mich.,  May  26,  1891  (Wood)  ; 
Fort  Snelling,  Minn.,  May  28,  1903  (specunens  in  U.  S.  National 
Museum) ;  Mud  Lake,  Minn.,  June  3,  1887  (Brownell).  Eggs  hare 
been  found  in  Porto  Rico  on  May  7  (Gundlach) ;  in  Jamaica  from 
May  29  (Field)  to  June  25  (Scott) ;  in  Guatemala  June  1  (Gates) 
and  at  Purissima,  Lower  California,  May  17,  1^09  (Thayer). 

Fall  migration. — The  lateist  fall  date  of  the  least  bittern  at  Mon- 
treal, Canada,  was  on  September  2,  1897  (Wintle) ;  Middletown, 
R.  L,  September  14,  1901  (King) ;  Erie,  Pa.,  September  25,  1902 
(Todd) ;  Washington,  D.  C,  September  19,  1881  (Richmond) ;  Wa- 
terloo, Ind.,  October  1,  1906  (Link) ;  Vicksburg,  Mich.,  October  5, 

1903  (Corwin) ;  Oberlin,  Ohio,  October  IT,  1909  (Jonea) ;  Indianola, 
Iowa,  October  18,  1902  (Jeffrey) ;  Toronto,  Ontario,  November  28, 
1894  (Fleming) ;  Dunlap,  Cal.,  September  24,  1890  (Eaton) ;  Sioux 
Falls,  S.  Dak.,  October  8,  1911  (Larson) ;  Lincoln,  Nebr.,  September 
20,  1900  (Wolcott) ;  Corpus  Christi,  Tex.,  September  29,  1886  (Sen- 
nett) ;  and  Bermuda,  October  28,  1847  (Hurdie). 

The  earliest  fall  record  at  Lima,  Peru,  was  on  October  10,  1889 
(Berlepsch  and  Stolzmann). 

Cory  I.aast  Bittom.     I*ui>rychn»  neoxcnut  (Cory). 

The  Cory  least  bittern  has  a  strange  distribution,  judging  from  the 
little  as  yet  learned  about  the  species.  It  is  known  to  breed  at  the 
northern  limit  of  the  range  in  Ontario  and  also  at  its  southern  limit 
in  Florida.  It  is  known  as  a  migrant  only  in  the  Intervening  region 
and  is  not  known  in  winter  anywhere. 

It  has  been  found  nesting  near  Toronto,  Ontario,  and  near  Fwt 
Thompson,  Fla. ;  at  the  former  place  eggs  were  found  June  15,  1898 
(Fleming),  and  at  the  latter,  young  in  the  nest,  June  8, 1890  (Scott). 
Near  Toronto  about  16  specimens  have  been  taken  in  the  summer, 
the  earliest  date  being  May,  14, 1897,  and  the  latest  September  9, 1899, 
and  young  birds  have  been  found  from  August  3  to  17.  One  speci- 
men has  been  secured  at  each  of  the  following  localities:  Watkins  Lake, 
Jackson  County,  Mich.,  August  8,  1894  (Watkins) ;  St.  Clair  Flats, 
Mich.,  May  14,  1904  (Tavenier) ;  Toledo,  Ohio,  May  25,  1907  (Ruth- 
yen) ;  Lake  Koshkonwig,  Wis.,  May  22, 1893  (Cherrie) ;  and  Scituate, 
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Hase.,  May  18,  1901  (Brewster).    The  above  are  probably  all  the 
records  that  have  been  published  for  this  species  north  of  Fl(»ida. 

The  records  in  this  latter  State  come  from  a  restricted  area  in  the 
vicinity  of  the  western  side  of  Lake  Okechobee  and  extend  over  the 
three  summer  months  from  May  19,  1890,  to  August  15,  1891.  A 
number  of  specimens  have  been  taken,  showing  that  the  bird  is  not 
rare  in  that  region,  but  so  far  there  are  no  winter  records  for  the 
species  anywhere,  and 
nothing  to  indicate 
where  the  birds  spend 
the  time  frcHn  Sep- 
tember to  May. 

Oreftt  Wlilta  Heron.  Ar- 
dea  ocddentalis  Audu- 
bon. 

The  great  white 
heron  has  the  most 
restricted  range  of 
any  of  the  herons  of 
North  America.  It  is 
confined  during  the 
breeding  season  to  the 
extreme  southern  part 
of  Florida,  where  it 
has  been  known  to 
nest  fr<Mn  Indian  Key 
(Audubon) ;  west  to 
Marquesas  Key  (Fow- 
ler) ;  and  north  to 
CapeBomano  (Scott). 
It  is  normally  non- 
migratory,  but  a  few  individuals  have  wandered  north  on  the  east 
coast  of  Florida  to  Brevard  County  (Chapman) ;  in  the  interior  to 
Cypress  Lake  (Palmer) ;  and  on  the  west  coast  to  Anclote  Biver 
(Scott).  South  of  the  United  States  it  has  been  taken  on  the  Bio 
Lagartos,  Yucatan  (Brown),  in  Jamaica  (Mareh),  and  near  Trini- 
dad, Cuba  (Chapman).  Eggs  have  been  taken  on  the  Florida  Keys 
from  October  (Scott)  all  through  the  winter  and  spring  to  the  middle 
of  June  (Thayer). 

Great  Blue  Hertm.    Ardea  herotUat  hentUas  Llnmeni. 

Range. — The  great  blue  heron  with  its  several  subspecies  ranges 

from  ocean  to  ocean  and  north  to  southern  Canada  and  southern 


Pio.  11. — Cory  lea«t  bltlprn   {Itobrycluit 
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Alaska.  It  occurs  throughout  Mexico,  Central  America,  Bermuda, 
the  Bahamas,  and  the  West  Indies,  while  a  few  birds  have  been  re- 
corded from  nortiiem  South  America  and  from  the  Galapagos 
Islands. 

Breeding  range. — ^The  typical  form  herodias  breeds  north  to  Bad- 
deck,  X.  S.  (I>w!ght) ;  Magdalen  Islands,  Quebec  (Job) ;  Chatham, 
N.  B.  (Baxter) ;  Quebec  City,  Canada  (Dionne) ;  Cobalt,  Ontario 
(Hubel)  ;  Riding  Mountain,  Manitoba  (Seton) ;  Osier,  Saskatchewan 
(Colt);  and  Spotted  Lake,  Alberta  (Loring).  It  has  been  known 
bo  occur  north  to  Anticosti  (Schmitt) ;  Godbout,  Quebec  (Comeau) ; 
Moose  Factory,  Ontario  (Turner) ;  and  Fort  Chimo,  Quebec  (Tur- 
ner). It  breeds  south  on  the  Atlantic  coast  to  Motmt  Pleasant,  S.  C. 


Fro.  12.— Or«at  white  Heron  <irdM  aeoUMUaUt). 

(Wayne),  and  south  in  the  Mississippi  Valley  to  Winnebago  County, 
Iowa  (Abbott).  It  occurs  west  in  migration  to  Prospect  Lake,  B.  C. 
(specimen  in  American  Museum  of  Natural  History),  and  probably 
breeds  in  southeastern  British  Columbia. 

The  species  once  nested  in  Bermuda  in  1846  (Wedderburn),  but 
has  since  then  been  known  there  as  a  migrant  (mly. 

Winter  range. — The  regular  winter  range  of  typical  herodias  ex- 
tends south  to  Micco,  Fla,  (Bangs) ;  Castleberry,  Ala.  (Matthews)  ; 
and  to  Camargo,  Tamaulipas  (Goldman).  The  species  ranges  north 
in  winter  to  Raleigh,  N.  C.  (Brimley) ;  Cape  Charles,  Va.  (Chap- 
man);  and  to  Fayetteville,  Ark.  (Harvey).  In  mild  winters  some 
individuals  remain  much  farther  north,  as  far  as  the  lower  Ohio 
Valley  (Butler)  and  \ew  Jersey  (Fisher),  while  stragglers  have 
been  noted  at  Randolph,  N.  H.,  December  31,  1910  (Allen) ;  Milton, 
Vt,  December  22,  1884  (Howe) ;  Boston  Harbor,  Mass.,  January  1, 
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1882  (Job) ;  West  Boxbury,  Mass.,  January  1,  1890  (Faxon) ;  Point 
Judith,  R.  I.,  December  11,  1899  (Hathaway) ;  Bridgeport,  Conn., 


Fm.  13. — Great  blue  beron  (Ardea  norodiu).    Sabapedea  : 

ffanxai :  4,  fanitini;  G.  hi/peronca;  a,  adora;  T,   laiont;  8.  toacf linear;  0,  cognata 

(OalEpagDB.   not   shown   on    map)  ;    10,   South   AmerlcHci   birds   not  yet   determined  or 

January  1884  (Foster) ;  Madison  County,  N.  Y.,  January  12,  1900, 
and  December  27,  1900  (Embody) ; 'Frankfort,  Ind.,  January  14, 
1903  (Ghere);  Lansing,  Mich.,  December  23,  1897  (Hawkinson). 


Dniitizc-ctvCoogle 


36  NOBTH   AMERICAN   HEBONS  AND  THEIB  ALLIES. 

Ward  Heron.    Ardea  keroSUtt  viardi  Rld^wny. 

The  form  of  the  great  blue  heron  breedinff  in  Florida  has  received 
the  name  of  wardi.  It  includee  not  only  all  the  Florida  breedinf; 
birds,  but  also  those  breeding  on  the  Atlantic  coast  north  to  Hilton- 
head,  Beaufort  County,  S.  C.  (Prentiss) ;  along  the  Gulf  coast  to 
Corpus  Christi,  Tex.  (Sennett) ;  and  up  the  middle  of  the  Missis- 
sippi Valley  to  Knox  County  in  southwestern  Indiana  (Ridgway) ; 
and  Henry  County  in  southeastern  Iowa  (Savage). 

This  form  is  resident  throughout  its  range  with  the  exception  of 
those  individuals  that  migrate  up  the  Mississippi  Valley.  These 
retire  in  the  fall  to  spend  the  winter  on  the  Gulf  coast  A  specimen 
taken  December  25, 1902,  at  Ocotlan,  Jalisco  (Nelson  and  Goldman), 
apparently  represents  a  bird  that  had  wandered  far  from  its  normal 
range. 

Treganza  Heron.    Ardea  herodia»  Irffattxai  Court 

The  large,  dark,  great  blue  herons  of  the  Mississippi  Valley  are 
cut  off  from  those  of  the  Pacific  by  a  small  pale  form  occupying  the 
Great  Basin  and  the  semiarid  regions  to  the  eastward.  This  form 
has  been  separated  under  the  name  of  tregan^ai,  and  birds  of  this 
diaracter  breed  north  at  least  to  Dou^as,  Wyo.  (Dwight) ;  Gallatin, 
Mont.  (Bichmond) ;  and  Grace,  southeast^ii  Idaho  (Walcott) ;  and 
south  to  the  Salton  Sea,  Cal.  (Grinnell). 

During  migratifm  it  spreads  westward  into  California  to  the  Sac- 
ramento Valley  (Williamson). 

It  ranges  south  in  winter  to  the  lower  Rio  Grande  Valley  of  Texas 
(Dwight) ;  and  in  n(»^hem  Mexico  south  to  Colima  (Nelson  and 
Goldman) ;  while  it  remains  in  winter  north  to  Fort  Clark,  Tex. 
(Meams) ;  Dona  Ana,  N.  Mex.  (Henry);  and  St.  George,  Utah 
(Bailey). 

NorttawMtem  Coast  Heron.     Ardra  hcro<liaii  fannirti  ChiiptDan. 

As  its  name  implies,  the  northwestern  coast  heron  is  confined  to  the 
Pacific  coast.  It  is  known  to  breed  north  to  Glacier  Bay,  Alaska 
(Grinnelt) ,  and  it  probably  breeds  still  farther  north,  for  it  was  seen 
occasionally  during  the  summer  of  1906  near  Yakutat  Bay  (Black- 
welder)  ;  and  at  Hope,  Cook  Inlet,  during  August,  1900  (Heller) . 
This  form  breeds  south  to  Cape  Flattery,  Wash,  (Trowbridge) ;  and 
to  Nisqually  Flats  near  Tacoma,  Wash.  (Rhoads). 

Alaska  is  deserted  in  winter,  and  most  of  the  individuals  spend  this 
season  in  the  vicinity  of  Pug^t  Sound  north  to  Chilliwack,  B.  C. 
(Brooks). 
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CaMtoraitt,  Oreat  Bins  Heron.    Ardea  heroiiat  hifperonca  Oberbolaer. 

The  great  blue  herons  of  the  Pacific  coast  from  Orej^n  to  Bouthern 
California  have  lately  been  se(freiEated  by  Oberholser  under  the  name 
of  hyjteronca.  A  specimen  from  Oregon  (Peale)  without  any  defi- 
nite locality  indicates  the  probability  that  the  coast-breeding  birds 
of  that  State  should  be  assigned  to  this  form,  and  thence  it  extends 
south  to  San  Diego,  Cal.  (Cooper).  How  far  back  from  the  coast 
this  form  ranges,  and  to  which  form  should  be  assigned  the  great 
blue  herons  of  the  interior  valleys  of  California  are  points  not  yet 
decided. 

WMt  Indian  QMat  Bhie  Heron.    Ariea  kerodiait  adoxa  Oberbbolaer. 

AccOT^ing  to  Oberholser,  who  has  recently  described  this  form, 
this  subspecies  includes  all  the  breeding  birds  of  the  entire  Greater 
and  Lesser  Antilles,  with  the  addition  of  the  Bahamas  on  the  north 
and  Curasao  Island  off  the  coast  of  Venezuela  on  the  south.  A  strange 
fact  in  the  life  history  of  this  form  is  that  it  is  a  pronounced  migrant. 
It  is  known  in  the  winter  season  as  a  not  rare  visitant  to  the  whole 
Lesser  Antilles,  but  is  not  known  to  breed  on  any  of  them,  nor  is  it 
probable  that  it  breeds  on  either  Porto  Rico  or  Haiti.  While  fairly 
common  in  winter  on  many  of  the  Bahamas,  it  has  not  yet  been  found 
breeding  on  any  of  them,  though  birds  have  been  noted  at  what 
might  have  been  and  probably  was  the  breeding  season.  The  species 
is  recorded  as  more  common  in  Jamaica  during  the  winter  than  in 
summer,  hence  no  great  numbers  probably  leave  this  island. 

The  status  of  the  birds  of  the  Isle  of  Pines  and  of  Cuba,  in  which 
latter  country  it  is  a  common  breeder,  remains  entirely  unsettled, 
nor  is  it  known  whether  they  belong  to  this  new  form  or  to  wardi. 
The  most  that  can  be  said  at  present  is  that  the  great  blue  heron  is 
a  winter  resident  in  Haiti,  Porto  Rico,  and  the  Lesser  Antilles  south 
to  the  islands  of  Trinidad  and  Curasao,  but  that  there  is  nothing 
certain  known  as  yet  concerning  the  summer  home  of  these  in- 
dividuals. 

ICdclcan  Orsat  Blue  Heron.    Ardea  herodiat  feKsont  WnfCler. 

Many  years  ago  the  great  blue  herons  of  the  mainland  of  Mexico 
were  named  as  above  and  these  birds  breed  in  favorable  localities 
over  much  of  Mexico  south  to  Guerrero  and  east  to  Campeche.  They 
occur  as  migrants  and  winter  residents  throughout  the  whole  of 
Central  America  to  central  Costa  Rica. 

The  status  of  the  great  blue  herons  of  northwestern  South  America 
is  not  yet  settled,  but  the  bird  occurs  in  the  breeding  season  from 
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Merida,  Venezuela,  to  the  Canal  Zone,  Psiuuna,  and  also  winters  in 
this  rcfpCKi  and  on  the  islands  off  the  ncnrth  coast  of  Venezuela. 

Lower  CallfamlA  Great  Blue  Heron.    Ardea  lieroMat  tancUlucat  Tliajer  and 

The  name  sanctilucae  applies  to  the  birds  of  the  Cape  region  of 
Tjower  California,  where  they  have  been  found  breeding  on  San 
Jose  and  Espiritu  Santo  Islands  and  wintering  south  to  San  Jose 
del  Cabo. 

QalapayoB  (treat  Blue  Heron.    Ariea  \eroHa*  cognata  Bai^s. 

Restricted  to  the  Galapagos  Islands,  where  it  is  a  constant  resident. 

MIcratloD  and  breeding  of  the  Qreat  Blue  Heron  and  Its  Bubqmclee. 

The  following  records  of  migration  and  breeding  are  not  separated 
according  to  subspecies,  but  it  is  easy  to  tell  from  the  preceding 
statements  of  range  which  particular  form  is  intended. 
SpHnff  migraUon. 
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In  the  southern  part  of  the  breeding  range  the  time  of  nesting  ia 
variable.  Qundladi  found  eggs  in  Cuba  through  all  the  months* 
from  September  to  January.  Eggs  were  taken  on  the  Galapagos 
September  2,  1897  (Rothschild  and  Hartert).  The  young  found 
February  5,  1910,  at  Upper  Matecumbe  Key,  Fla.  (Brodhead), 
were  hatched  from  eggs  that  must  have  been  laid  in  December,  while 
at  Charleston,  S.  C,  Wayne  aays  that  the  earliest  eggs  are  deposited 
the  middle  of  March  and  that  eggs  are  most  common  in  late  Mardi. 
Young  were  in  the  nest  May  25,  1875,  at  Cobb  Island,  Va.  (Bailey) ; 
e^s  at  Wilmington,  Del.,  April  29,  1906  (Pennock) ;  Tully,  N.  Y., 
April  29,  1884  (Dakin) ;  Penn  Yan,  N.  Y.,  May  8,  1896  (Burtch) ; 
Oneida  Lake,  N.  Y.,  May  1,  1884  (Northup) ;  Little  Spruce  Island, 
Me.,  May  16,  1896  (Knight) ;  Kentville,  N.  S.,  May  10  (Bishop) ; 
Camden,  Ind.,  May  21,  1883  (Evermann) ;  New  Bremen,  Ohio, 
April  27,  1908  (Henninger) ;  Dorset,  Ohio,  May  12,  1900  (Keck) ; 
SunSeld,  Mich.,  May  2,  1891  (^Vhite) ;  Minneapolis,  Minn.,  May  8, 
1888  (Morrison) ;  San  Jose  Island,  Lower  California,  February 
15-18,  1909  (Thayer) ;  Refugio  County,  Tex.,  late  February,  1896 
(Strecker) ;  Beaumont,  Tex.,  March  22,  1887  (Rachford) ;  Laramie, 
Wyo.,  May  12,  1901  (Gihnore) ;  Terry,  Mont.,  April  23,  1905 
(Terry) ;  San  Diego,  Cal.,  April  24,  1861  (Cooper) ;  Napa,  Cal., 
April  4,  1901  (Hottel) ;  Malheur  Lake,  Oreg.,  April  16,  1875  (Bend- 
ire) ;  and  Sumner,  Wash.,  April  20,  1905  (Bowles).  Young  were 
noted  at  Isabella  Island,  Mexico,  April  10,  1905  (Bailey) ;  fledged 
young  at  Redwood  City,  Cal.,  April  14,  1907  (Carriger  and  Pember- 
ton) ;  and  young  three  weeks  old  near  Salt  Lake  City,  Utah,  April 
9,1907  (Treganza). 
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Fall  migration. 
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BuTOpean  Haron.    .Jrdea  dnerea  Iilnnteus. 

The  European  heron  ia  entitled  to  a  place  in  the  list  of  North 
American  birds  solely  on  the  atrwigth  of  its  occurrence  in  Greenland, 
■where  it  has  been  taken  several  times.  It  is  recorded  from  Nanor- 
talik,  1856,  Godthaab,  1862,  and  January  14,  1877,  and  Nunarsuit, 
1888,  all  these  places  being  (hi  the  west  coast;  from  Eggers  Island, 
at  the  south  extremity  of  Greenland,  the  fall  of  1893 ;  and  once  from 
the  east  coast 

This  heron  has  a  wide  distribution  in  the  Eastern  Hemisphere, 
ranging  north  in  Europe  and  Asia  to  about  latitude  60°,  and  south 
to  southern  Africa,  Madagascar,  southern  Asia,  the  Malay  Islands, 
and  Australia. 

ErreL     Jlerodiait  egretta  (Gmelln). 

Range. — The  Gulf  States  and  Mexico  and  north  to  Oregcm,  Wis- 
consin, and  New  Jersey ;  the  West  Indies,  Middle  and  South  Amer- 
ica to  Patagonia ;  has  wandered  north  to  Manitoba  and  Nova  Scotia. 

Breeding  range. — In  the  case  of  the  egret  a  distinction  must  be 
made  between  the  present  and  the  former  breeding  range,  because 
this  is  one  of  the  species  which  has  been  almost  exterminated  for  the 
sake  of  obtaining  the  dorsal  plumes  known  as  aigrettes  that  are 
borne  at  the  breeding  season.  Fifty  years  ago,  before  the  demands 
of  fashion  had  called  for  its  slaughter,  the  egret  nested  in  great 
colonies  in  Florida,  the  other  Gulf  States,  and  several  States  of  the 
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Mississippi  Valley.  The  nests  were  usually  placed  on  large  trees 
growing  in  water,  and  hence  the  colonies  were  restricted  to  the 
heavy  swamps  near  the  coast  or  to  the  bottx>in  lands  of  tiie  larger 
rivers  inland.  The  birds  nested  commonly  north  along  the  Atlantic 
coast  to  Charleston,  S.  C.  (Audubon).  They  undoubtedly  nested  in 
ijome  of  the  many  favorable  localities  on  the  coasts  of  North  Caro- 
lina and  Virginia,  where  actual  records  are  very  few,  and  thence 
north  to  southern  New  Jersey,  where  in  Wilson's  time  a  small  colony 
bred  near  Cape  May.  The  egret  once  nested  in  Arlington  Cemetw?, 
Virginia,  near  Washington,  D.  C.  (Wm.  Palmer). 

The  bottcm  lands  of  the  Mississippi  River  and  its  larger  tribu- 
tari^  furnished  an  abundance  of  suitable  nesting  sites,  and  here 
were  the  largest  colonies  outside  of  Florida.  As  many  as  a  thousand 
birds  have  been  seen  in  a  single  colony  in  Daviess  County,  Ind.  So 
generally  distributed  were  these  herons  in  Indiana  that  they  have 
been  known  to  nest  in  Knox,  Gibson,  Daviess,  Dekalb,  Steuben, 
Noble,  Jasper,  Porter,  Lake,  and  Starke  Counties.  The  southern 
third  of  Indiana  marked  the  northern  limit  of  the  lai^r  breeding 
colonies,  but  smaller  colonies  nested  north  to  northern  Indiana  and 
even  two-thirds  of  the  way  up  the  western  shore  of  Lake  Michi- 
gan to  Two  Rivers,  Wis.  (Kumlein  and  HoUister) .  The  egret  also 
nested  as  far  north  as  Grand  Ridge,  111.  (Soule) ;  Canton,  III.  (Cob- 
leigh) ;  Lincoln  County,  Mo.  (Widmann) ;  and  Texarkana,  Tex. 
(Oberholser) . 

The  Great  Plains  and  the  Rocky  Mountain  region  offered  little 
inducement  to  the  egret,  and  it  seems  to  have  been  absent  during  tiie 
breeding  season  from  the  whole  of  this  great  area  except  that  a  few 
nested  near  Great  Salt  Lake,  Utah  (Ridgway).  A  few  small  colo- 
nies existed  in  California,  at  Buena  Vista  Lake  (Linton) ;  Summit 
Lake  (Goldman) ;  and  Sacrammto  (Ridgway) ;  also  in  the  Tnickee 
Valley,  Nev.  (Ridgway) ;  and  north  to  Malheur  Lake,  Oreg.  (Bend- 
ire),  which  was  formerly  the  home  of  probably  the  largest  colony 
on  the  Pacific  slope.  Here,  contrary  to  their  habit  in  most  parts  of 
their  range,  the  birds  were  necessarily  forced  to  nest  among  the  reeds. 

South  of  the  United  States  the  former  breeding  range  of  the 
egret  seems  to  have  included  all  of  Central  America  and  the  whole 
of  South  America  south  to  Port  Otway,  Patagonia  (Sclater  and 
Salvin).  It  is  to  be  understood,  of  course,  that  the  species  was 
very  local  throughout  this  whole  region,  being  restricted  to  the  few 
places  favorable  for  nesting  sites  situated  principally  on  the  coasts, 
the  larger  lakes,  and  the  borders  of  the  lower  parts  of  the  lai^r 
rivers,  especially  the  Parana,  the  Paraguay,  and  the  upper  Orinoco. 
The  egret  nested  on  the  four  large  islands  of  the  Greater  An- 
tilles, but  seems  to  have  been  rare  in  the  West  Indies  east  of 
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Porto  Rico,  though  recorded  from  Dominica  (Verrill),  Barbados 
(Manning),  and  Trinidad  (Leotaud),  and  from  the  islands  of  New 
Providence,  Andros,  Eleuthera,  Watlings,  and  Xiong,  in  the  Bahamas 
(Riley).    It  nested  on  the  Galapagos  (Rothscdiild  and  Hartert). 

Many  herons  have  the  strange  habit  of  migrating  northward  after 
the  breeding  season  and  are  often  common  for  several  weeks  in  the 
fall  in  districts  far  north  of  the  breeding  range.  The  egret  iii  a 
conspicuous  example  of  birds  with  this  habit,  and  these  northward 
movementfi  in  the  fall  have  brought  them  to  many  places  in  Ohio, 
New  Yorit,  and  New  England,  and  north  to  Halifax,  N.  S.  (Jones) ; 
Grand  Manan,  N.  B.  (Deane) ;  Calais,  Me.  (Boardman),  near  Port- 
land, Me.  (Knight) ;  Qodbout,  Quebec  (Comeau) ;  Mimtreal,  Canada 
(Wintle) ;  Rockdiffe,  Ontario  (Mcllwraith) ;  Lake  Nipissing,  On- 
tario (Seton) ;  Rondeau,  Ontario  (Mcllwraith) ;  Kalamazoo,  Mich. 
(Gibbs) ;  Lanesboro,  Minn.  (Hvoslef) ;  also  northwestward  in  the 
Missouri  River  Valley  to  Emporia,  Eans.  (Kellogg)  ;  Fairbury, 
Nebr.  (Swenk) ;  Colorado  Springs,  C<Jo.  (Aikwi) ;  Denver,  Colo. 
(Rockwell) ;  Barr,  Colo.  (Horsey  and  Rockwell) ;  Badger  Lake, 
Iowa  (Lewis  and  daA) ;  Fort  Lincoln,  N.  Dak.  (Grinnell) ;  and 
even  north  to  Lake  Winnipegosis,  Manitoba  (Seton) . 

The  above  statement  represents  the  range  of  the  egret  before  the 
demands  of  the  millinery  trade  had  so  woefully  depleted  its  numbers. 
Now  the  great  colonies  are  entirely  a  thing  of  the  past.  The  plume 
hunter  has  made  a  clean  sweep  of  all  the  heronries  that  were  large 
enough  to  make  their  exploitation  profitable.  Nm*  has  the  de- 
stniction  been  confined  to  the  birds  of  the  Unit«d  States.  The 
same  story  of  whcJesale  slaughter  comes  from  Mexico,  Central 
America,  the  West  Indies,  and  lastly  from  South  America.  It  is 
probable  that  tiie  largest  colonies  still  in  existence  are  to  be  found  in 
Venezuela  or  near  the  equator,  but  even  in  these  regions,  remote  and 
difficult  of  access,  the  high  market  value  of  the  plumes  has  proved  a 
sufficient  incentive  for  the  overcoming  of  all  hardships,  and  the 
colonies  remaining  are  but  a  small  part  of  the  original  numbers.  A 
few  small  colonies  still  exist  in  widely  separated  parts  of  Florida, 
where  breeding  birds  have  been  reported  during  the  last  few  years 
from  Monroe  County  (Bent) ;  Kissimmee  (Beers) ;  Sebastian  (Chap- 
man) ;  Orange  Lake  (Baynard) ;  and  Tallahassee  (Williams).  The 
species  nested  in  1910  near  Charleston,  S.  C.  (Wayne) ;  a  small  flock 
was  seen  during  the  breeding  seascm  of  1909  near  Ellis  Lake,  N.  C. 
(Philipp) ;  and  a  few  birds  nested  in  1911  near  Orton,  Brunswick 
County,  N.  C.  (Brimley).  It  nested  in  1908  near  the  delta  of  the 
Mississippi,  La.  (Bowdish) ;  and  there  were  a  few  nests  in  1910  at 
Walkera  Lake,  Ark.  (Widmann).  On  the  Pacific  slope,  the  great 
heronry  at  Malheur  Lake,  Oreg.,  has  been  wiped  out,  except  a  few 
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birds  that  stili  lingered  in  the  vicinity  in  Idll,  and  the  few  ronain- 
ing  birds  of  California  are  to  be  found  in  the  vicinity  of  Tulure  Lake 
(Goldman)  and  Clear  Lake  (Finley).  Birds  still  wander  north 
occasionally  in  the  fall  and  during  the  last  10  years  have  been  re- 
corded from  Eastham,  Mass.,  1911  (Cobb) ;  Plymouth,  Mass.,  19H 
(Farley) ;  Marshfield,  Mass.,  1911  (Barrett) ;  East  Greenwich,  R.  I., 
August  16, 1904  (Allen) ;  Point  Judith,  R.  L,August  2,1909  (Howe)  ; 
Connecticut,  1911  (Howes) ;  Montauk,  N.  Y.,  July  23,  1900  (Brais- 
lin) ;  Ontario  County,  N.  Y.,  August,  1906  (Reed) ;  East  Windham, 
N.  Y.,  July  18,  1906  (Weber) ;  Ridgwood,  N.  J.,  July,  1902  (Hales) ; 
"Wading  River,  N.  J,,  August,  1906  (Stone) ;  Englewood,  N.  J.,  July 
22,  1906  (Lemmon) ;  Blaci  Point,  N.  J.,  July  6,  1908  (Howe) ;  Sea- 
bright,  N.  J.,  August  6,  1908  (Howe) ;  Berwyn,  Pa.,  July  26,  1902 
(Burns) ;  Bristol,  Pa.,  July  20, 1906  (Harlow) ;  Ashbourne,  Pa.,  July 
30,  1906  (Harlow);  Washington,  D.  C,  August  19  to  24,  1912 
(Appel) ;  Cincinnati,  Ohio,  August,  1902  (Stone) ;  West  Huron, 
Ohio,  September,  1911  (Klein);  Waterloo,  Ind.,  April  22,  1905 
(Link) ;  Neliawka,  Nebr.,  May  2,  1905  (Swenk) ;  near  Denver, 
Colo.,  April  26,  1907  (Rockwell) ;  and  Lawen,  Oreg.,  May  5,  1909 
(Hibbard). 

Winter  range. — ^The  egret  is  resident  throughout  its  range  in  Cen- 
tral and  South  America  and  the  Greater  Antilles.  In  the  United 
States  it  winters  in  the  southern  half  of  Florida  north  to  Gainesville 
(Chapman) ;  on  the  coast  of  Louisiana  (Beyer) ;  on  the  coast  of 
Texas  (Audubon) ;  and  in  southern  California  north  to  Santa  Cruz 
(Breninger) ;  and  San  Rafael  (Mailliard).  One  was  taken  January 
8,  1878,  near  Fort  Klamath,  Oreg.  (Meams),  but  the  species  does 
not  winter  regularly  in  that  locality. 

Spring  migration. — ^The  egret  breeds  so  little  north  of  its  winter 
home  that  its  regular  migrations  are  short  and  quickly  accomplished. 
Most  of  the  movements  are  in  March  and  early  April,  as  shown  by 
the  following  dates  of  spring  arrival :  Cumberland,  Ga..  March  7, 
1902  (Hehne) ;  Charieston,  S.  C,  Marches,  1909  (Weston) ;  Rodney, 
Miss.,  March  22,  1889,  and  March  19^  1890  (Mabbett) ;  St  Louis, 
Ma,  April  9,  1886  (Widmann) ;  Canton,  Dl.,  April  11,  1895  (Cob- 
leigh) ;  Bloomington,  Ind.,  April  10,  1887  (Evermann) ;  near  Vin- 
cennes,  Iowa,  April  17,  1894  (Currier) ;  Tucson,  Ariz.,  April  23, 
1881  (Brewster) ;  Fresno  County,  Cal.,  April  5,  1890  (Eaton) ;  and 
Stockton,  Cal.,  April  1,  1878  (Belding). 

The  egret  breeds  through  such  a  wide  range  of  latitude,  both  north 
and  south  of  the  equator,  that  it  is  natural  that  the  nesting  dates 
should  show  a  wide  variation.  At  the  south  end  of  the  range  in 
Chile  and  Argentina  the  height  of  the  nesting  seasou  is  in  October 
and  November;  British  Guiana,  eggs  in  June  (Lloyd) ;  Haiti,  Feb- 
ruary 18,  1896  (Christy) ;  Cuba,  March  to  June  (Gundlach) ;  Poft 
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Henderson,  Jamaica,  June  25,  1890  (Field) ;  Lake  Okechobee,  Fla., 
February  4,  1896  (Stone) ;  Gainesville,  Fla.,  June  14,  1893  (speci- 
mens in  U.  S-  Natifwial  Museum) ;  near  Charleston,  S.  C,  April  7, 
1910  (Wayne) ;  Brownsville,  Tex.,  young  half  grown  May  15,  1877 
(Sennett) ;  eggs  near  Corpus  Christi,  Tex.,  April  4,  1882  (specimens 
in  U.  S.  National  Museum) ;  Camp  Harney,  Oreg.,  April  16,  1877 
(Bendire). 

F<M  migration. — The  northward  migration  after  the  close  of  the 
breeding  season  begins  in  early  July,  and  by  the  middle  of  the  month 
the  young  birds  are  far  north  of  the  htHne  of  their  birth.  These 
wanderings  last  for  a  month  to  six  weeks,  and  by  late  August  or  early  . 
September  most  of  the  birds  have  returned  to  the  winter  home.  Oc- 
casicaially  a  few  birds  remain  in  the  north  much  later:  Stockton. 
Cal.,  December  7,  1878  (Belding) ;  near  Richmond,  Me.,  August  20, 
1896  (Knight) ;  Nantucket,  Mass.,  September  20,  1890  (Mackay) ; 
Ipswich,  Mass.,  November  22,  1892  (Vickary) ;  Orleans  County, 
N.  Y.,  November  28,  1883  (Davison) ;  Marcy,  N.  Y.,  November  10, 
1889  (Ralph  and  Bagg) ;  Jamaica  Bay,  N.Y., October  1, 1897  (Brais- 
lin) ;  Ocean  City,  Md.,  September  23,  1894  (Taylor) ;  and  St.  Louis, 
Mo.,  September"2,  1896  (Widmann). 

Snow7  'Rgn^     Egretta  ctmdidi»»ima  (Omellu). 

Range. — The  Western  Hemisphere  frmn  Chile  and  Argentina  north 
to  the  Gulf  States  and  Mexico;  has  wandered  north  to  Nova  Scotia, 
Ontario,  and  British  Columbia. 

Breeding  range. — ^The  snowy  egret  is  another  plume  bird  which, 
like  the  larger  egret,  has  been  sadly  diminished  in  numbers  by  the 
demands  of  fashion  for  the  beautiful  aigrettes  that  are  carried  during 
the  breeding  season.  In  fact,  the  snowy  egret  has  suffered  a  severer 
persecution  than  any  other  heron  and.  has  been  practically  extermi- 
nated over  large  areas  where  once  it  was  ccnnmon.  Formerly  this 
species  had  a  wide  distribution,  breeding  abundantly  in  the  Gulf 
States  and  commonly  along  the  Atlantic  to  Charleston,  S.  C.  (Wayne). 
Smaller  colonies  occurred  on  the  coast  of  North  Carolina  and  Vir- 
ginia, and  a  large  colony  near  Cape  May,  N.  J.,  marked  the  northern 
limit  of  the  breeding  range.  This  last  colony  was  visited  by  Wilson 
in  1812  and  found  to  cover  an  extensive  area.  It  was  still  well 
populated  in  1886,  but  in  1888  only  one  pair  remained,  and  the  ex- 
planation was:  "They  have  been  almost  exterminated,  though  for- 
merly very  abundant,  one  ornithologist  having  recently  shot  73  birds 
in  one  day  "  (Parker). 

Though  abundant  as  a  breeder  near  the  mout^  of  the  Mississippi, 
the  snowy  egret  seems  never  to  have  nested  in  large  colonies  far 
badi  from  the  coast.  In  Audubcm's  time  the  bird  was  fairly  ccnnmiHi 
north  to  Memphis,  Tenn.,  but  only  a  few  have  nested  to  the  north- 
ward, and  their  northern  limit  seems  to  have  been  reached  in  Knox 
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County,  Ind.  (Eidgway).  The  nesting  of  this  species,  June,  1895, 
at  X^ooln,  Nebr.  (Eiche),  was  probably  fwtuitous. 

West  of  Louisiana  numbers  of  tliis  species  become  less,  though 
it  nested  at  favorable  localities  ^tmg  the  *wbole  Texas  coast,  and 
there  was  a  large  colony  neai  the  mouth  of  the  Rio  Grande  (Merrill)  ; 
it  also  nested  up  some  of  the  larger  streams  to  Tarkington  (Oaut) 
and  Tezai^na  (Oberholser) .  As  a  breeder  it  was  absent  from  the 
whole  Rocky  Mountain  regitm  and  Pacific  slope  of  the  United  States, 
the  northon  limit  of  the  breeding  range  on  the  Pacific  being  found 
near  San  Jose  Island,  Lower  California  (Brown),  and  Bosario, 
Sinaloa  (Nelscm). 

The  snowy  egret  nested  on  both  coasts  of  M^ico  and  (hi  the  larger 
interior  waters.  These  bi«eding  haunts  were  invaded  by  the  plume 
hunters  after  the  United  States  birds  had  been  killed  off  and  for 
several  years  furnished  large  shifHuents  of  aigrettes.  Even  as  late 
as  1900  s«ne  of  these  colonies  had  not  yet  beMi  destroyed.  In  the 
spring  of  that  year,  at  Paligada,  Tabasco,  the  owner  of  a  tract  of 
land  containing  a  large  hermry  sold  for  a  thousand  dollars  the  right 
to  shoot  them,  and  the  birds  were  eztwminated  that  seasMi.  The 
breeding  range  also  included  the  lower  parts  of  Central  America  and 
South  America,  south  to  Taldivia,  Chile  (Boeck),  and  to  Cape  San 
Antonio,  Argraitina  (Gibson).  The  species  was  also  a  common 
breeder  in  the  Greater  Antilles  and  less  ccwnmon  in  the  Lesser  An- 
tilles, but  seems  to  have  been  rare  in  the  Bahamas,  being  recorded 
only  from  Inagua  (Cory)  and  Great  Bahama  (Cory),  while  (mly 
a  few  specimens  have  b^  takm  in  Bermuda  at  t^  times  of  sfoing 
and  fall  migration. 

The  snowy  egret  has  the  same  habit  as  the  largu*  ^rei  {Herodia$ 
effTetta)  of  migrating  north  of  the  breeding  grounds,  though  the 
numbw  of  such  migrants  has  not  been  so  great  nor  have  the  wander- 
ings bera  so  extensive  as  in  the  case  of  the  larger  relative,  Tlere 
are  some  half  dozen  records  for  Long  Island,  N.  Y.  (Braislin) ,  and 
one  for  Buffalo,  N.  Y.  (Eatwj).  The  species  is  recorded  from  Strat- 
ford, Hartford,  Saybrook,  and  Groton  Long  Point,  Conn.  (Mer- 
riam) ;  Nantucket,  Mass.,  March,  1882  (Purdie) ;  St  Albans,  Vt., 
October,  1890  (Howe) ;  Grand  Manan,  N.  B.  (Boardman) ;  near 
Halifax,  N.  S.,  1868,  and  Windsor,  N.  S.,  1872  (Downs) ;  in  each  of 
the  counties  in  Ohio  along  Lake  Erie  (Jones) ;  Dunnville  and  Long 
Point,  Ontario  (Mcllwraith) ;  Keokuk,  Iowa  (Praeger) ;  Des Moines, 
Iowa  (Eeyes) ;  Lake  Koskonong,  Wis.,  August,  1886  (Skavlem) ; 
Topeka,  Kans.,  August  15,  1872  (Prentice) ;  FrMnont,  Nebr.,  Sep- 
tember 4,  1893  (Trostler) ;  near  lAramie,  Wyo.,  early  May,  1902 
(Kni^t)  ;  Buffalo,  Wyo.,  about  April  11,  1904  (Felger)  ;  near  Cal- 
gary, Alberta,  May  11,  1901  (Dippie) ;  Burrard  Inlet,  B.  C,  May, 
1879  (Fannin). 
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It  will  be  noticed  that  many  of  these  are  spring  records,  and  they 
differ  from  those  of  the  larf^r  egret  in  representing  the  wandering 
of  adult  birds  rather  than  of  newly  fledged  young.  The  same  thinfr 
is  shown  still  more  stnaigly  by  the  Colorado  records.  More  than  50 
instances  of  the  occurrence  of  the  bird  in  the  State  are  on  record, 
showing  that  it  is  a  regular  visitant,  and  nearly  half  are  in  the 
spring — earliest  April  15,  1906,  near  Nucia  (Warren) — and  the  re- 
mainder at  intervals  through  the  season  to  October  4,  1897,  the  latest 
at  Pueblo  (Dowtenbach).  Yet  the  bird  is  not  known  to  neet  in  Col- 
orado and  probably  does  not  l»«ed  anywhere  within  500  miles  of  the 
State.  The  same  conditions  occur  in  California,  wh««  st  Stoditon 
the  bird  was  found  common  in  1878  from  March  6  to  November  20 
(Belding),  yet  did  not  nest.  Thus  it  seems  that  in  the  case  of  the 
snowy  egret  many  adult  birds  went  nrath  at  the  time  of  the  spring 
migration  far  beyond  the  regular  breeding  range  of  the  species  and 
spent  the  summer  there  as  nonbreeders.  This  species  is  an  exception 
to  the  general  rule  that  "all  birds  breed  at  the  northern  limit  of 
their  range."  This  remaining  of  nonbreeders  throughout  the  sum- 
mer north  of  their  breeding  range  is  just  the  opposite  of  what  hap- 
pens among  the  shore  birds,  many  of  which  remain  as  ncmbreeders 
all  summer  far  south  of  the  breeding  range. 

The  snowy  c$^  produces  plumes  selling  for  more  than  their 
weij^t  in  gold,  and  consequently  the  birds  have  been  peisistently 
persecuted  until  in  the  United  States  they  have  reached  the  verge  of 
extinction.  A  few  small  colonies  stilt  remain,  however,  to  serve  as 
centers  of  distribution  now  that  better  laws  and  a  better  public  sen- 
timent in  favor  of  bird  protection  bid  fair  to  allow  this  beautiful 
species  a  chance  to  reoccupy  its  former  range.  Within  late  years  the 
birds  have  been  known  to  breed  in  Florida,  near  Cape  Sable,  in  1903 
(Bent) ;  Charleston,  S.  C,  1910  (Wayne) ;  on  the  Audubon  bird  res- 
er\-ation  at  the  mouth  of  the  Mississippi  Itiver,  La.,  1908  (Kopman) ; 
the  species  probably  nested  in  1909  near  Beaufort,  N.  C,  where 
they  were  seen  June  23  (Bowdish) ;  and  a  few  nested  in  1911  near 
Orton,  Brunswick  County,  N.  C.  (Brimley).  The  largest  colony 
now  existing  in  the  United  States  is  on  the  great  bird  refuge  of 
Avery  Island,  La.,  where  in  1910  it  was  estimated  that  fully  2,000 
pairs  were  nesting  (Ward).  Some  other  late  records  of  migrants  or 
wanderers  have  been  made  near  Deming,  N.  Mex.,  November  5,  1906 
(Munson) ;  SapLUo  Creek,  N.  Mex.,  October  21,  1908  (Bergtold) ; 
Delair,  N.  J.,  July  16,  1904  (Miller) ;  and  San  Quintin  Bay,  Lower 
California,  April,  1910  (HoweU). 

Winter  rcaige. — The  snowy  egret  remained  throughout  the  winter 
in  full  numbers  in  southern  Florida,  but  from  central  Florida  nOTth- 
ward  most  of  the  birds  retired  during  the  cold  season.  A  few  were 
found  in  winter  at  Andoto  K^s,  Fla.  (Scott) ;  Gainesville,  Fla. 
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(Chapman) ;  and  at  St.  Marys,  Ga.  (Helme) ;  while  id  Audubon's 
time  a  few  wintered  as  far  north  as  Charleston,  S.  C.  The  bird? 
winter  rarely  on  the  coast  of  Louisiana  (Beyer),  but,  even  in  the 
early  days  when  they  were  abundant,  only  a  few  remained  throuf^h 
the  winter  near  Galveston,  Tex.  (Audubon),  or  even  as  far  south  as 
Brownsville,  Tex.  (Merrill).  In  western  Mexico  the  snowy  egret  is 
resident  as  far  north  as  it  breeds,  and  seems  to  be  nonnuKratory 
throughout  all  of  its  range  in  Central  and  South  America. 

Spring  migratioiu — The  northward  movement  began  in  early 
March ;  Cumberland,  Ga.,  March  7,  1902  (Helme) ;  Warrington,  Fla., 
March  22, 1885  (Stone) ;  Frogmore,  S.  C,  average  date  of  arrival  for 
five  years  March  23,  earliest  March  22,  1889  (Hoxie) ;  southern  New 
Jersey,  arrived  in  early  May  (Audubon) ;  Rodney,  Miss.,  April  18, 
1887,  April  13,  1888  (Mabbett). 

The  nesting  season  is  exceedingly  variable  in  different  parts  of 
the  extensive  breeding  range;  in  the  extreme  south,  at  Buenos  Aires, 
Argentina,  eggs  are  laid  in  November  (Gibson) ;  Man-o'-war  Cay, 
British  Honduras,  young  nearly  grown  May  8,  1862  (Salvin) ;  Cuba, 
nests  from  June  to  October  (Gundladi) ;  Tarpon  Springs,  Fla.,  eggs 
August  26,  1886  (Scott);  Charlotte  Harbw,  Fla.,  May  6,  1886 
(Scott) ;  Kissimmee  Lake,  Fla.,  April  19,  1908  (Nidiolson) ;  Charles- 
Ion,  S.  C,  April  27,  1910  (Wayne) ;  Cape  May,  N.  J.,  May  19,  1812 
(Wilson);  Louisiana,  eggs  April  10  to  June  (Baird,  Brewer,  and 
Ridgway) ;  Brownsville,  Tex.,  young  just  hatched  May  15,  1877 
(Sennett) ;  San  Jose  Island,  Lower  California,  e^;s  June  19-24, 1908 
(Thayer). 

Fall  migratioiu — He  presence  of  nonbreeding  birds  throughout  the 
summer  north  of  the  normal  breeding  range  obscures  the  records  of 
the  northward  migration  of  the  young  birds  in  the  fall,  but  this 
seems  to  have  taken  place  in  July,  as  in  the  other  species  of  herons, 
but  never  to  have  been  on  a  large  scale.  The  Long  Island  reccvda 
occur  from  July  1  to  August  4  (Braislin) ;  latest  in  Maryland  at 
Marlboro,  August  25,  1898  (Kiitwood) ;  Frogmore,  S.  C,  October 
4,  1886  (Hoxie) ;  Canadian  River,  Okla.,  still  c(Mnmon  September  3 
to  5,  1820  (Long). 

Beddlsh  Egret.     Dichromanatta  rufeaccHt  (Qmelin). 

The  range  of  the  reddish  egret  extends  from  the  Gulf  States  to 
Mexico,  the  BaJiamas,  and  the  Greater  Antilles. 

This  bird  is  more  restricted  than  most  of  the  herons  in  its  breed- 

ing  range,  which  includes  Florida  north  to  Pelican  Island  (Bryant) ; 

and  lower  Suwanee  River  (Brewster  and  Chapman) ;  the  coast  of 

Louisiana  (Beyer) ;  C(*pus  Christi,  Tex.  (Sennett) ;  and  Browns- 
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ville,  Tex.  (Merrill).  It  breeds  somewhat  commonlyin  theBtthamas 
from  Great  Bahama  (Cory)  and  Abaco  (Ridgway)  on  the  north  to 
Caicos  (Cory)  on  the  south;  is  rare  in  Cuba  (Gundlach),  and  is 
recorded  from  Jamaica  (March)  and  Haiti  (Cory),  It  breeds  at 
San  Joee  Island,  Lower  California  (Brown) ;  near  San  Bias,  Tepic 
(Nelson) ;  and  on  the  coast  and  islands  of  Yucatan  (Salvin,  Law- 
rence,  and  Nelson).  It  has  been  taken  at  Chiapam,  Guatemala  (Sal- 
vin) ;  and  at  Tehauntepec,  Oaxaca  (Sumichrast) ;  and,  as  the  specieK 
is  largely  nonmigratory,  probably  it  to^eds  at  or  near  both  these 
localities. 

A  few  instances  have  been  noted  of  the  wandering  of  the  reddish 
egret  north  of  its  breeding  range.     Several  were  seen  in  August,  1876, 


Fio.  16. — Rmlillih  «gret  (DIohnmaniUAa  mteiceiu). 

near  Cairo,  111.  (Nelstm) ;  one  was  taken  near  Colorado  Springs, 
Colo.  (Aiken) ;  and  one  near  Golden,  Colo.  (Berthoud)  ;  and  several 
were  seen  at  San  Quintin,  Lower  California  (Anthony). 

It  is  partially  migratory  along  the  north  limit  of  the  breeding 
range,  and  few,  if  any,  remain  in  Louisiana  through  the  whole  of 
the  winter,  but  the  species  does  winter  in  southern  Florida  (Scott) 
and  in  Mexico  as  far  north  as  Mazatlan,  Sinaloa  (Lawrence),  and 
La  Paz,  Lower  California  (Belding). 

Eggs  were  found  near  Corpus  Christi,  Tex.,  March  SH,  1878 
(Sennett) ;  young  in  the  nest,  May  3,  1690,  at  Captive  Pass,  Fla. 
(Jamison) ;  and  young  on  the  wing,  April  15,  1901,  Cozumel  Island, 
Yucatan  (Nelson).  Gundlach  says  that  in  Cuba  it  nests  from  July 
to  October. 
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B^drOHOgta  tricolor  rMftcoUis  (Qowe). 


The  Louisiana  heron,  as  a  whole,  ranges  from  the  Gulf  States  and 
Mexico  south  to  northern  South  America.  It  has  been  separated  into 
two  subspecies,  of  whidj  the  northern,  ruficoUia,  extends  north  to 
\orth  Carolina,  Texas,  and  central  Mexico,  and  south  throuf^out 
the  Bahamas,  the  Greater  Antilles,  and  Middle  America  to  Ecuador 
and  Venezuela. 

The  principal  breeding  range  of  the  Louisiana  heron  in  the  United 
States  is  found  in  Florida  and  along  the  Gulf  coast  to  Texas.  On 
the  Atlantic  coast  it  is  common  north  to  CSiarleston,  S.  C.  (Wayne) , 
and  in  Audubon's  time  it  was  considered  abundant  on  the  const  of 


Via.  IT.^Loolilan*  heron  (Bydra<uu*a  trftwlor  rufieolUt). 


North  Carolina,  where  it  was  still  not  uncommon  near  Beaufort  in  ' 
1898  (Pearson),  and  nested  commonly  near  Orton,  Brunswick  County, 
in  1911  (Brimley).  This  seems  to  be  the  northern  limit  of  the 
breeding  range. 

In  the  Mississippi  Valley  it  has  nested  nrvth  to  Rodney,  Miss. 
(Mabbett) ;  and  Texarkana,  Tex.  (Oberholsra*).  It  seldom  wanders 
far  north  of  its  breeding  ground,  but  a  few  have  been  noted  at  Cobb 
Island,  Va.  (Bidgway) ;  Patchogue,  N.  Y.,  the  summer  of  1836  (Gi- 
raud) ;  Sand  Ridge,  Clark  County,  Mo.,  April  13,  1890  (Currier) ; 
near  Hanna,  Ind.,  June  26,  1876  (Nelson) ;  Stocktxm,  Tex.  (Dres- 
ser) ;  and  TerlingUB,  Tex.  (Oberholser). 
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The  Louisiana  heron  breeds  along  the  whole  eastern  coast  of  Mex- 
ico and  north  on  the  west  coast  to  Mazatlan,  Sinaloa  (Lawrence) ; 
La  Pa2,  Lower  California  (Belding) ;  and  Santa  Margarita  Island, 
Lower  California  (Bryant).  It  breeds  south  throughout  Central 
America  to  the  Kio  Sabana,  Panama  (SaWadori  and  Festa) ;  Don 
Diego,  Santa  Maria,  Colombia  (Allen) ;  the  islands  of  Aruba  and 
Margarita,  off  the  coast  of  Venezuela  (Cory) ;  and  to  Vaqueria  in 
northwestern  Ijcuador  (Hellmayr).  It  is  one  of  the  conmioner 
herons  in  the  Bahamas  north  to  Berry  Island  (Cory) ;  abundant  in 
Cuba  (Gundlach) ;  abundant  in  Jamaica  (Field) ;  and  in  Porto 
Rico  (Gundlach). 

The  Louisiana  heron  is  only  partially  migratory.  While  many  of 
the  most  nmihem  breeding  birds  retire  a  short  distance  southward 
in  winter,  a  few  remain  at  this  season  at  Charleston,  S.  C.  (Wayne)  ; 
Matamoras,  Tamaulipas  (Phillips) ;  Mazatlan,  Sinaloa  (Lawrence)  ; 
and  La  Paz,  Lower  Calif cnnia  (Belding).  On  the  other  hand,  it  is 
stated  that  the  birds  do  not  winter  in  Louisiana  (Beyer,  Allison,  and 
Kopmau)  nor  on  the  Texas  coast,  even  as  far  south  as  Brownsville 
(MerriU). 

Young  have  been  taken  in  June  in  Jamaica  (Scott) ;  and  e^s  in 
Cuba  from  June  to  October  (Gundlach) ;  young  a  quarter  grown  at 
Brownsville,  Tex.,  May  Ifi,  1877  (Sennett) ;  egga  at  Nassau,  Ba- 
hamas, May  17,  1902  (Bwihote) ;  Old  Tampa  Bay,  Fla.,  March  15, 
1880  (Scott) ;  Sarasota  Bay,  Fla.,  March  30, 1874  (Bryant) ;  Tarpcm 
Springs,  Fla.,  August  26,  1886  (Scott) ;  Micanopy,  Fla.,  December 
8,  1859  (specimens  in  U.  S.  National  Museum) ;  Charleston,  S.  C., 
April  7, 1910,  two  weeks  earlier  than  usual  (Wayne) ;  Rodney,  Miss., 
April  16,  1888  (Mabbett).  At  places  where  the  birds  do  not  winter 
the  first  arrived  in  the  spring  as  follows:  Tallahassee,  Fla.,  March 
26,  1901  (Williams) ;  New  Orleans,  La.,  Mardi  11,  1894  (Beyer) ; 
Rodney,  Miss.,  March  23, 1889,  and  March  21, 1890  (Mabbett). 

Dami-X^nL     Epdrttnatia  tricolor  tricolor  (Hnller). 

The  typical  form,  tricolor,  is  restricted  to  the  Guianas  and  Brazil, 
occurring  in  the  latter  country  south  to  Cajutuba  and  Garape  (Pel- 
zeln). 

Uttle  Blue  Heron.     Florida  caertUea  (Uniueus). 

The  little  blue  heron  is  c(»nmon  throughout  tropical  America, 
breeding  north  to  South  Carolina  (formerly  to  New  Jersey),  Arican- 
sas,  and  central  Mexico,  and  south  to  Argentina  and  Peru;  has 
wandered  to  Nova  Scotia,  Wisconsin,  and  Nebraska. 

The  little  blue  heron  is  one  of  the  commoner  herons  now  found  in 
the  southern  United  States,  and  k  most  common  in  Florida  and  in 
the  immediate  vicinity  of  the  Gulf  coast,  thence  to  Texas.    Along 
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the  Atlantic  coast  the  bird  breeds  commonly  as  far  north  as  Charles- 
ton, S.  C.  (Wayne) ,  Orton,  Brunswick  County,  N.  C.,  19M  (Brimlay ) , 
and  used  to  be  common  as  a  breeder  even  to  Currituck  Sound,  N.  C. 
(White).  In  Wilson's  time  a  few  nested  near  Cape  May,  N.  J.  This 
heron  penetrated  inland  to  breed  to  a  greater  extent  than  many  of 
the  species  and  has  been  known  to  nest  near  Chester,  S.  C.  (Loomis)  ; 
Greensboro,  Ala.  (Avery) ;  on  the  Mississippi  River  as  far  north  as 
Osceola,  Ark.  (Ridisrdon) ;  and  in  Texas  as  far  as  Texarkana  (Ober- 
holser),  and  Jjing  Lake  (Oberholser) . 

The  breeding  range  extends  along  the  eastern  coast  of  Mexico  and 
on  the  western  coast  north  to  San  Bias,  Tepic  (NelstHi) ;  thence 
throughout  Central  America  and  northern  South  America  south  to 
Santa  Elena,  Uruguay  (Aplin)  ;  Mercedes,  Argentina  (Burmeister)  ; 
and  Tumbez,  Peru  (Taczanowski) ;  also  in  the  whole  of  the  West 
Indies  and  in  the  northern  Bahamas,  Andros,  and  New  Providence 
(Cory). 

The  little  blue  heron  is  another  of  the  species  that  has  the  habit 
of  wandering  north  in  fall  far  beyond  the  breeding  range.  At  this 
season  it  is  tolerably  commwi  along  the  Potomac  near  Washington, 
D.  C,  from  Jnly  7, 18M  (Richmond)  to  September  24, 1911  (Preble), 
and  has  occurred  north  nearly  to  Baltimore,  Md.,  October  7,  1892 
(Fisher) ;  Maplewood,  N.  J.,  July  27,  1897  (Owen) ;  Seaford,  N.  Y., 
August  18, 1902  (Braislin) ;  Old  Lyme,  Omul,  July  21, 1899  (Brock- 
way)  ;  Saybrook,  Conn.,  August  12,  1881  (Clark) ;  Warwick,  R.  J., 
July  18,  1878  (Deane) ;  Stoughton,  Mass.,  August  9S,  1908  (Mc- 
Kechnie)  j  Amherst,  N.  H.,  April  28,  1897  (Melzer) ;  Vinalhaven, 
Me.,  April  1,  1902  (Arey) ;  WhitneyvtUe,  ife.,  August  16,  ,1906 
(Knight) ;  Scarfoorou^^,  Me.,  September,  1881  (Brown) ;  once  in 
Nova  Scotia  (Downs) ;  L'Anse  au  Loup,  Quebec,  May  23,  1900 
(Bangs) ;  near  Quebec  City,  Canada,  October,  1881  (Dionne) ;  abun- 
dant in  southeastern  Missouri  July  to  September  (Widmann) ;  Sey- 
mour, Ind:,  October  8,  1911  (Peter) ;  Loramie  Reservoir,  Ohio,  July 
16,  1909  (Henninger) ;  near  Oberlin,  Ohio,  one  about  1882  (SbiCor- 
mick) ;  Aylmer,  Ontario,  August  15,  1901  (Ames) ;  Detroit,  Mich., 
May  2,  1882  (Tavemer) ;  Racine  County,  Wis.,  August  28,  1848 
(Hoy)  ,■  Odar  Rapids,  Iowa,  fall  1903  (Berry) ;  near  Omaha,  Nebr., 
August  15,  1903  (Troetler) ;  Neosho  Falls,  Kans.  (Goss) ;  Howard 
Creek,  Tex.,  August,  1902  (HoUister) ;  and  Montrose,  Colo.,  Septem- 
ber 14,  1910  (Walker).  In  Bermuda  it  has  been  taken  in  April, 
May,  September,  and  October  (Hurdis). 

The  little  blue  heron  was  found  building  in  April  on  Tobago 
Island,  West  Indies  ( Jardine) ;  eggs  have  been  taken  in  Porto  Rico. 
May  to  July  (Gundlach) ;  Grenada,  West  Indies,  April  14  to  June  21 
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(Oates)  i  Jamaica,  June  Z  to  July  8,  1890  (Field)  ;  Cuba,  Bfay  to  Jul; 
(Gundlach) ;  Alachua  County,  Fla.,  April  8,  1890  (Pearsrai) ;  Tar- 
pon Springs,  Fla.,  August  26,  1886  {Scott) ;  Charleston,  S.  C,  April 
7,  1910,  much  earlier  than  usual  (Wayne) ;  Avery  Island,  La.,  May 
4, 1895  (Knight) ;  Corpus  Chriati,  Tex.,  June  12, 1884  (specimens  in 
U.  S.  National  Museum). 

WiTtter  range. — ^Thia  species  remains  in  winter  throughout  the 
larger  part  of  its  coastal  breeding  range  in  the  United  States,  stay- 
ing north  regularly  and  commonly  as  far  as  Charleston,  S.  C* 
(Wayne),  and  a  few  on  Currituck  Sound  (McAtee).  It  is  not  rare 
in  winter  on  the  coasts  of  Louisiana  and  Texas  (McAtee),  though 
the  larger  part  of  the  breeding  birds  in  all  the  above-mentioned 
places  retire  farther  south  for  the  winter.  The  winter  range  on  the 
Pacific  coast  of  Mexico  includes  the  district  north  to  Ocotttui,  Jalisco 
(Groldman),  and  to  Mazatlan,  Sinaloa  (Lawrence). 

Spring  mdgration. — The  arrival  of  the  species  in  the  spring  was 
noted  at  Whitfield,  Fla.,  March  21,  1903  (Worthington) ;  Chipley, 
Fla.,  March  12,  1908  (Pleas);  Cumberiand,  Ga.,  March  8,  1902 
(Helme) ;  Frdgmore,  S.  C,  average  of  four  years  March  31,  earliest 
March  22,  1886  (Hoxie) ;  New  Orleans,  La.,  average  March  13, 
earliest  March  11,  1894  (Beyer) ;  Bay  St  Louis,  Miss.,  March  13, 
1902  (Allison) ;  St.  Louis,  Mo.,  April  30,  1880  (Hurter) ;  and  Bick- 
nell,  Ind.,  April  18, 1896  (Chansler). 

The  last  two  dates,  taken  in  connection  with  several  others  already 
given,  show  that  a  few  little  blue  herons  migrate  or  wander  north  in 
the  spring  beyond  the  normal  breeding  range,  but  there  are  no  dates 
to  indicate  that  such  birds  remain  the  rest  of  the  summer  in  the 
north  as  nonbreedera,  and  probably  they  soon  return  southward. 

The  birds  of  the  southern  part  of  the  range  have  been  separated 
as  the  subspecies  c<Brvlescen8  (Latham),  which  includes  all  of  South 
America  and  parts  of  the  Antilles  and  Central  America.  The  divid- 
ing line  between  these  two  forms  is  not  yet  definitely  known. 

[ZelAdon  BoatbUl.     Coehlearivs  geledonl  (Rtdgwer). 

The  Zeledon  boatbUl  occupies  oearly  the  whole  of  Mexico  and  Central  Amer- 
ica from  Sinaloa  (MasaUan),  Tamanllpas  (Alta  Mlra),  and  Yucatan  (Cozumel 
Island),  south  and  east  to  Porto  Bello,  Panama  <Ooldinaa).] 

[PllwtMl  Heroo.     POAeroiNM  pUeattu  (Boddaert). 

This  heron  ts  a  Sonth  American  species  that  was  once  taken  SO  years  a{o 
aloof  the  line  of  the  Panama  Kallroad  (Lawrence).  Since  It  has  not  been 
noted  hy  the  manj'  collectors  who  have  visited  Panama  In  the  last  few  yean. 
It  la  probably  now  extinct  In  that  country.  The  ranee  la  South  Amwlca  ex- 
tends south  to  Pern  (Pebas,  Santa  Cros,  and  Nauta)  asd  to  Sao  Panlo,  Brasll.] 
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Oracai  Heron,    Butoriaet  vlretoent  vlretoeng  (LiniiBua). 

Range. — Tbe  green  herons  as  s  whole  include  several  forms  which 
range  over  most  of  the  United  Stat«s,  all  of  Mexico,  Central  Amer- 
ica, and  the  West  Indies,  and  in  South  America  are  found  in  north- 
eastern Colombia,  northern  Venezuela,  and  northeastern  Brazil. 

Breeding  range. — The  typical  form,  true  vircacens,  breeds  north 
to  St.  John,  Xew  Brunswick  (Chamberlain) ;  Montreal,  Canadtt 
(Wintle) ;  Loughboro  Lake,  Ontario  (Clarke) ;  Guelph,  Ontario 
(Klugh) ;  Kelley  Bto<^,  Wis.  (Shoenebeck) ;  Minneapolis,  Minn. 
(Grant) ;  and  Vermilion,  S.  Dak.  (Agersborg).  In  the  west  the 
species  seems  to  be  absent  as  a  breeder  from  the  western  part  of  the 
plains  and  tbe  whole  of  the  middle  and  northern  Bocky  Mountains. 
The  breeding  range  extends  westward  to  about  the  ninety-ninth 
merdian,  except  in  the  Bio  Grande  Valley,  up  which  the  species 
ranges  to  the  Bio  Conchas  (J.  W.  Audubon).  The  birds  have  wan- 
dered north  in  summer  to  Prospect,  Nova  Scotia  (Downs),  and  on 
April  IS,  1881,  after  a  storm,  they  were  actually  comm<m  at  West- 
port,  Nova  Scotia  (Chamberlain).  They  have  also  been  seen  north 
to  Ottawa,  Ontario  (White) ;  Neebish  Island,  Mich.  (Boies) ;  Fort 
Sisseton,  S.  Dak  (McChesney) ;  and  west  to  Loveland,  Colo.,  July 
23,  1895  (Preble) ;  EincMia^  N.  Mex.  (Surber) ;  and  Pecos  City, 
Tex.  (Donald). 

The  breeding  range  extends  south  to  include  the  whole  of  Florida 
and  ^e  Gulf  States,  eastern  Texas,  the  eastern  coa^  of  Mexico,  the 
whole  of  southern  Mexico,  Yucatan,  and  south  to  Duenas,  Guate- 
mala (Salvin  and  Sclater),  and  east  to  Ceiba,  Honduras  (Bangs). 
The  species  breeds  also  on  the  west  coast  of  Mexico  north  to  Topic 
(Nelson  and  Goldman). 

Winter  range.— Tha  green  heron  winters  throughout  its  range  in 
Mexico  and  Central  America,  but  no  migrating  birds  from  the  United 
States  seem  to  pass  any  farther  south  in  winter  than  the  region  in- 
habited by  tJie  species  in  summer.  Not  even  in  Cuba  or  the  Ba- 
hamas has  the  form  of  the  green  heron  breeding  in  Florida  and  the 
eastern  United  States  been  as  yet  detected.  Since  the  species  is  very 
rare  in  winter  in  southern  Florida  and  southern  Texas  and  is  absent 
at  this  seascm  from  the  rest  of  the  Gulf  States,  it  follows  that  nearly 
all  of  the  tens  of  thousands  of  green  herons  that  breed  in  the  eastern 
United  States  must  reach  a  winter  home  in  Yucatan  and  southward 
by  a  direct  fli^t  across  the  Gulf  of  Mexico.  The  species  has  been 
noted  in  winter  north  to  Gainesville,  Fla.  (Chapman) ;  Saraaota 
Bay,  Fla.  (Bryant) ;  Capers  Island,  S.  C.  (Wayne) ;  and  Browns- 
viUe,  Tex.  (Merrill). 
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Eggs  have  been  found  st  Manatee  River,  Britiah  Honduras,  April 
21, 1906  (Thayer)  ;  Sarasota  Bay,  Fla.,  April  18  to  June  1  (Bryant) ; 
near  Orange  Hammock,  Fla.,  March  23,  1895,  well  incubated  (Pal- 
mer) ;  Fn^more,  S.  C,  April  13, 1870,  and  June  11,  1886  (Hoxie) ; 
Chatham  County,  N.  C,  April  20,  1886  (Brooks) ;  Baltimoiv,  Md., 
April  22, 1881,  to  June  12, 1894  (Kirkwood) ;  Holland  Patent,  N.  Y., 
May  16,  1890  (WiUiams) ;  Canaan,  Conn.,  May  16,  1886  (Tobey)  •, 
Sunapee,  N.  H.,  June  16,  1886  (Bowles) ;  Avery  Island,  I*.,  April 
9,  1893  (specimens  in  U.  S.  National  Museum) ;  Bentadotte,  111., 
May  5, 1891  (Knight) ;  Bloomington,  Ind.,  May  11, 1903  (McAtee)  ; 
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Sedftn,  Ind.,  May  14,  1897  (Hine) ;  Philo,  DL,  May  21,  1905  (Hess)  ; 
Polo,  m.,  May  26,  1884  (Kline) ;  Seneca  County,  Ohio,  May  10, 
1904  (Henninger) ;  Vicksburg,  Mich.,  June  1, 1904  (Rapp)  ;  Charles- 
ton Lake,  Ontario,  June  14,  1899  (Clarke) ;  Davenport,  Iowa,  May 
7, 1892  (Wilson) ;  Brownsville,  Tex.,  May  2, 1877  (specimens  in  U.  S. 
Nati<mal  Museum) ;  Manhattan,  Rans.,  May  13, 1884  (Lantz) ;  Peru, 
Nebr.,  June  2,  1882  (Taylor  and  Van  Vleet). 

Fall  miffration. 
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Amthimy  Oro«n  Heron.     BulorUet  !><re«cen»  ofUfconirf  (Meflrns). 

The  breeding  range  of  the  Anthony  green  heron  extends  north  to 
XTkiab,  Cal.  (McQregc^),  and  to  Colusa,  Cal.  (HoUister).  Ilie  spe- 
cies has  wandered  north  to  Yr^ia,  Cal.,  August  20, 1683  (Towi^end), 
and  to  Fort  Klamath,  Oreg.,  May  4, 1887  (MerriD).  It  breeds  south 
as  far  as  theCoronados  Islands,  Lower  California  (Anthony),  Yuma, 
Ariz.  (Coues),  and  TcHobstime,  Ariz.  (Willard),  and  northeast  to 
Big  Sandy,  Ariz.  (Ste^&ens),  and  Camp  Verde,  Ariz.  (Mearns). 

It  winters  in  Mexico  frran  Ocotlan,  Jalisco  (Nelson  and  Goldman), 
and  the  Valley  of  Mexico  (specimen  in  U.  S.  National  Museum) 
south  to  Zamora,  Michoocan  (Nelsm  and  Goldman),  and  to  T^uan- 
tepec,  Oaxaca  (Lawrence). 

In  ntigraticHi  it  occurs  at  San  Jose  del  Cabo,  Lower  C^ifcMnia 
(Brewster),  and  Victoria,  Tamaulipas  (Sennett),  A  specimen  taken 
November  27, 1896,  at  San  Jose,  Costa  Rica,  is  undistinguishable  from 
the  Mexican  bird. 
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In  spring  migration  the  eariiest  appearanoe  at  Tombstone,  Ariz., 
was  on  April  22,  1909  (Willard> ;  Sebastopol,  Cal.,  March  12,  1885 
(Belding);  Stockton,  Cal.,  average  Aptil  9,  earliest  April  4,  1885 
(Belding).  Eggs  are  in  the  U.  S.  Kational  Musema  that  were  taken 
May  24, 1690,  at  Silver  Lake,  near  Tucson,  Ariz.,  and  eggs  were  taken 
on  the  Sespe  River,  Ventura  County,  Cal.,  May  12, 1910  (Peyton). 

Fras&r  Oraen  Hwon.    Butorl4ea  vire»ceiu  frazari  (Brewster). 

The  Frazar  green  henm  is  restricted  to  the  southern  end  of  Lower 
California,  where  it  is  resident  at  La  Paz,  in  the  region  around  Mag- 
dalena  Bay  and  north  to  San  Ignacio  (Nelson  and  Goldman).  Eggs 
were  taken  near  La  Paz  May  8  to  26,  1910  (Thayer). 

Otmu  Hcovn.     Butortdeg  viretcena  (sabspp.)- 

The  two  forms  of  the  green  heron  virescena  and  arUhonyi  are  the 
only  ones  that  occur  in  the  United  States.  These  two  forms  include 
the  migratory  green  herons,  *hich  have  a  wide  range  and  perform 
migrations  extending  often  more  than  a  tiiousand  miles.  In  south- 
em  Central  America,  northern  South  America,  and  throughout  the 
whole  of  the  West  Indies  the  green  herons  seem  to  be  strictly  resi- 
dent, and  as  a  consequence  they  have  become  modified  into  a  large 
number  of  local  forms  or  subspecies. 

Mr.  H.  C.  Obeiholser  has  recently  made  an  extended  study  of  the 
green  herons,  and  his  conclusions  as  to  the  ranges  of  the  various 
forms  are  given  below : 

Chihuahua  Green  Heron,  Butoridea  viretcena  eremonomu^  Ober- 
holser.  Chihuahua  and  Durango,  Mexico,  in  summer;  south  to 
Michoacan,  ^zico,  in  winter. 

Nicaragua  Green  Heron,  Butoridea  virescena  mesatus  Oberholser. 
Western  Nicaragua. 

Panama  Green  Hravn,  Butoridea  vireacetu  kypemoteua  Oberholser. 
Costa  Rica,  Pananm,  and  northern  South  Am^ca,  south  to  Medellin, 
Colombia,  and  Para,  Brazil. 

Swan  Island  Gr«en  Heron,  Butoridea  viresceTU  aatnratua  Ridgway. 
Swan  Island,  Caribbean  Sea. 

San  Miguel  Green  Heron,  Butoridea  vireacene  TnorgaritopMlvs 
Oberholser.     San  Miguel  Island,  Panama. 

Bahama  Grreen  Heron,  Butoridea  vireaoeTia  hakamenBia  (Brewster). 
The  Bahama  Islands. 

Cuba  Green  Heron,  Butoridea  vireseeiu  cubarma  Oberholser.  The 
Greater  Antilles  and  east  in  the  Lesser  Antilles  to  Guadeloupe  Island. 

St.  Christopher  Grerai  Henm,  Butorides  vireacens  chriatophoreraia 
Oberholser.    St.  Christopher  Island,  Leaser  Antilles. 

Dominica  Green  Heron,  Butoridea  vireacens  dominkanvs  Ober- 
holser.   Dominica  Island,  Lesser  Antilles. 
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Martinique  Green  Heron,  Butoridea  vireacens  maculatus  (Bod- 
daert).    Martinique  Island,  Lesser  Antilles. 

St.  Lucia  Green  Heron,  Bvtorides  vtretcena  luciantu  Oberholeer. 
St.  Lucia  Island,  Leaser  Antilles. 

Barbados  Green  Heron,  Butoridea  vireacent  barhadengis  Ober- 
holser.    Barbados  Island,  Lesser  Antilles. 

Grenada  Green  Heron,  Butoridea  vtreacena  greruidenait  Oberholser, 
Grenada  Island  to  St.  Vincent  Island,  Lesser  Antilles. 


^ 
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Sobspedes:    1,  vlrocoM;  2,  aatAoniri;  3, 
(«t;  0,  hyptnuiUiit ;  7,  4aturahu;  B,  nargarttopkau* ; 
,   curaeeitiU;  seven  otber  aubapecie*  >n  an  «■  muij 
lalanfU  of  tba  Le«aer  Antlllee. 

Tobaf^  Green  Heron,  Butoridea  vireaoena  tobagenaia  Oberiiolser. 
Tobaf^  Island,  Lesser  Antilles. 

Curasao  Green  HenMi,  Butoridea  vireaoena  curacenaia  Oberholser. 
Curasao  Island,  off  the  coast  of  Venezuela. 

[Lembaye  Oreai  B«TOii.    Butoridea  lii-uncaceng  (Lembeye), 

Resident  Id  Cuba  and  the  Isle  of  Pines.] 

[BtrUtod  Hcovn.    B«toria€»  tlriata  (Llmueiis). 

A  resident  species  occurring  cammonly  In  nortbem  Sonth  America  south  to 
F«ru  uud  ArgoiUua.  The  only  record  north  of  Sooth  America  is  that  uf  a  apecl- 
nwn  taken  May,  1804,  on  tlie  savanna  of  Panama  (Thayer  and  Bansa}.] 

Black-cTownad  Ntsht  Hann.    yycttoonx  ntfcticoraw  naevlut  (Boddaert). 
Range. — The  black-crowned  night  heron,  including  all  of  its  vari- 
ous forms,  is  one  of  the  most  widely  distributed  of  birds.    In  the 
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Eastern  Hemisphere  it  occurs  throughout  Africa  and  north  to  south- 
em  and  central  Europe  and  thejice  east  across  Asia  to  China  and 
Japan.  The  subspecies  naeviua  occupies  nearly  the  whole  of  the 
Western  Hemisphere,  north  to  southern  Canada  and  south  to 
Patagonia. 

Breeding  range. — The  black-crowned'  night  heron  breeds  north  to 
Woodstock,  N.  B.  (Adney) ;  Quebec  City,  Canada  (Diwrne) ;  Ottawa, 
Ontario  (White) ;  Toronto,  Ontario  (Nash) ;  Rochester,  Mich. 
(Bretherton) ;  Oak  Center,  Wis.  (Hatch);  Lake  Andrew,  Minu. 
(Sk<^lund) ;  Shoal  Lake,  Manitoba  (Gunn) ;  Sterling,  Colo.  (Gary)  ; 
Laramie,  Wyo.  (Knight) ;  Bear  Lake,  Utah  (Bailey) ;  Ruby  Valley, 
Nev.  (Bailey) ;  and  Willows,  Greg.  (Bailey).  Stragglers  have  been 
noted  north  to  Halifax,  N.  S.,  about  November  18,  1888,  and  July 
4,  1889  (Austen) ;  St  John,  N.  B.,  January  6,  1887  (Chamberlain), 
and  April  20,  1888  (Banks) ;  Mount  Stewart,  Prince  Edward  Island 
(MacSwain) ;  Gaspe,  Quebec,  July  14,  1881  (Brewster)';  Lake  Mis- 
taesini,  Quebec,  August  6, 1885  (Macoun) ;  near  Burks  Falls,  Ontario, 
May,  1899  (Fleming) ;  140  miles  west  of  Winnipeg,  Manitoba  (Tal- 
bot) ;  Portland,  Oreg.,  July  29, 1908  (Jewett) ;  and  Douglas  County, 
Wash.,  early  June,  1906  (Bowlee). 

The  breeding  range  indudes  Mexico,  Central  America,  the  whole  of 
South  America  south  to  the  Falkland  Islands  (Wagler)  and  southern 
Patag<mia  (Oustelet),  the  Greater  Antilles,  several  of  the  Lesser 
Antilles — Granada  (Sharpe),  Trinidad  (Leotaud),  St.  Christopher 
(Cory),  St.  Vincent  (Sharpe),  Tobago  (Jardine),  and  Antigua 
(Cory) — and  the  Hawaiian  Islands  (Henshaw). 

Winter  range. — ^Throughout  the  larger  part  of  its  extensive  breed- 
ing range,  the  black-crowned  ni^t  heron  is  nonmigratory,  but  it  re- 
tires for  the  winter  from  much  of  its  United  States  summer  home 
and  occurs  at  that  season  in  Florida,  the  entire  Gulf  coast,  and  north 
on  the  Atlantic  coast  to  Pea  Island,  N.  C.  (Bishop),  and  on  the 
Pacific  slope  to  Marysville,  Cal.  (Belding) .  A  few  have  been  noted 
in  winter  in  Bermuda  (Hurdis) ;  at  Cambridge,  Mass.  (Allen) ; 
Providence,  B.  I.  (Billson) ;  Shelter  Island,  N.  Y.  (Griflfing) ;  Tren- 
ton, N.  J.  (Abbott) ;  Anna,  111.  (Butler) ;  Barr  Lake,  Colo.  (Smith) ; 
Provo  Lake,  Utah  (Yarrow  and  Henshaw)  ;  and  Fallon,  Nev.  (Mills). 
The  Zoological  Park  at  Washington,  D.  C,  has  a  large  flying  cage 
in  which  many  black-crowned  night  herons  live  all  the  year  out- 
doors. A  year  or  two  after  this  was  built,  herons  appeared  on  the 
outside  as  well  as  the  inside  of  the  cage,  and  these  wild  birds  have 
become  rather  common  throu^  the  simuner  and  a  few  remain  all 
winter. 
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Spring  miffralion. 
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As  would  be  expected  from  a  species  with  such  an  extended  range, 
the  eggs  are  deported  at  widely  different  times  in  different  parts  of 
the  breeding  range.  While  e$^  are  most  comm<Mily  found  in  Chile 
during  the  months  of  October  and  November  (Germain) ,  in  Cuba, 
the  eggs  are  usually  deposited  in  April  and  May  (Gundtach) ;  San 
Mateo,  Fla.,  March  29, 1882  (specimens  in  U.  S.  National  Museum) ; 
Alachua  County,  Fla.,  April  18,  1890  (Pearson) ;  Charleston,  S.  C, 
April  25,  1908  (Wayne) ;  Charieston,  S.  C,  April  7,  1910  (Wayne) 
(unusually  eariy)  ;  Mattonuskeet  Lake,  N.  C,  April  80,  1908  (Pear- 
son) ;  Baltimore,  Md.,  April  30,  1899  (Gray) ;  Syracuse,  N.  Y.,  May 
H,  1881  (Rich) ;  Portland,  Conn.,  April  17,  1872  (Merriam) ;  Essex 
County,  Mass.,  May  12,  1896  (Mann) ;  Penobscot  Bay,  Me.,  May  26, 
1897  (Knight) ;  Philo,  111.,  May  12,  1902  (Hess) ;  Manawa  Lake, 
Iowa,  May  16,  1904  (Trostler) ;  near  San  Francisco,  Cal.,  April  21, 
190i  (Finley). 

Eggs  were  just  hatdiing  April  13, 1895,  at  Tatlahasaee,  Fla.,  which 
must  hare  been  laid  in  March  (Williams) ;  young  just  out  of  the 
nest  June  20,  1908,  at  Falmouth,  Me.  (Norton)  ;  young  in  nest  Sep- 
tember 15,  1901,  at  Alameda,  Cal.  (Cohen) ;  full-grown  young  April 
28,  1878,  at  Lranita,  Tex.  (Sennett).  The  average  date  of  finding 
eggs  at  Barr  Lake,  Colo.,  was  May  12,  earliest  May  9,  1909,  but 
young  in  nest  May  24,  1907,  indicated  that  some  eggs  had  been  laid 
at  a  still  earlier  date  (Rockwell). 
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[Aetuni  Heron.    AgamUi  agamt  (Gmelln). 

A  BonmigTAtoTj  species  raaging  west  to  PaleDque,  GblapsB  (Nelson  and  Gold- 
man), aDd  to  Hlo  Goatzacoalcoa,  Vers  Cfde  ( BumlcbraBt) .  It  Is  rare  and  local 
In  British  Honduras,  Quatemala.  and  Ooeta  Blca,  mora  camiuon  In  Panama, 
and  baa  a  wide  nutKe  In  norttaeni  South  America,  aoiitb  to  TurbuaEnaa,  Peru, 
and  to  Matto  Oraaao,  Bradl.] 

Tellov-erowned  Hlffbt  Heron.    KtKtanatta  vtolaoea  (Llmueua). 

Range. — Temperate  and  tropical  America,  north  to  South  Carolina, 
Illinois,  Kansas,  and  Lower  California;  south  throu^out  the  West 
Indies  and  Central  Amraica  to  Brazil  and  Peru.  ' 

Breeding  range. — ^The  yellow-crowned  ni^t  beroo  is  a  common 
breeding  bird  in  Florida  and  the  lower  parts  of  the  Gulf  States,  On 
the  Atlantic  coast  it  breeds  north  to  Charleston,  S.  C.  (Wayne).  It 
nests  much  farther  north,  however,  in  the  Mississippi  Valley  even  at 
the  mouth  of  the  Illmois  River  (Widmami) ;  to  Mount  Carmel,  111. 
(Nelson) ;  Bic^dl,  Ind.  (Chansler) ;  Crooked  Ci«ek,  Kans.  (Goss)  ; 
Fort  Reno,  Okla.  (Merrill) ;  Gurley,  Tex.  (Howell) ;  and  Laredo, 
Tex.  (Butcher).  The  northern  limit  of  the  breeding  range  on  the 
Pacific  coast  is  found  at  Mazatlan,  Sinaloa,  at  Magdalena  Bay,  Lower 
California,  and  on  Socorro  Island.  The  species  is  a  cnnmon  breeder 
in  the  Bahamas  and  the  West  Indies,  and  less  commonly  and  some- 
what locally  throu^out  Central  America  and  northern  South  America 
south  to  Faranagua,  Brazil  (Pelzein) ;  and  Tumbez,  Peru  (Tacza- 
oowski). 

Winter  range. — The  yellow-crowned  night  heron  seans  to  desert 
the  United  States  during  the  winter,  though  an  injured  bird  spent 
the  winter  of  1909-10  at  Upper  Matecumbe  Key,  Fla.  (Brodhead), 
and  two  birds  were  seen  during  January,  1912,  near  Brownsville^ 
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DigmzedbyGoOgle 


66  NORTH   AMEBICAN  HEBONS  AND  TUEIB  ALLIES. 

Tex.  (Smith).  It  winters,  however,  in  Cuba  (Gundlach);  Andros 
Island,  Bahamas  (Bonhote) ;  Santa  Ana,  Vera  Cruz  (Ferrari-Perez) ; 
Mazatlan,  Sinaloa  (Lawrence) ;  and  La  Paz,  Lower  CalifOTnia 
(Brewster). 

Spring  migration. — The  earliest  migrants  readied  Catfish  Creek, 
Polk  County,  Fla.,  February  14,  1901  (specimen  in  U.  S.  National  Mu- 
seum.) ;  Savannah,  Ga.,  March  28,  1909  (Perry) ;  Charleston,  S.  C, 
average  March  25,  earliest  Mardi  23,  1907  (Wayne) ;  New  Orleans, 
La.,  average  March  19,  earliest  March  9,  1895  (Allison) ;  Rodney, 
Miss.,  average  March  25,  earliest  March  20,  1890  (Mabbett) ;  St. 
Louis,  Mo.,  April  10  (Hurler) ;  Bicknell,  Ind.,  April  13, 1908  (Chans- 
ler) ;  Corpus  Christi,  Tex.,  March  8,  1877  (Sennett) ;  Galveston, 
Tex.,  March  20, 1892  (Lloyd) ;  Dallas,  Tex.,  March  28, 1898  (Mayer)  ; 
Crooked  Creek,  Kans.,  April  17,  1878  (Goss). 

The  yellow-crowned  night  heron  is  apt  to  appear  in  districts 
north  of  the  breeding  range,  as  shown  by  the  following  records: 
Bermuda,  April,  1848,  September,  1849  (Hurdis) ;  Ralei^,  N.  C, 
June  25,  1894  (Brimley) ;  Cobb  Island,  Va.  (Rives) ;  Washington, 
D.  C,  August,  1901  (Palmer);  Woodbine,  N.  J.,  May  23,  1892 
(Stone) ;  Freeport,  N.  Y.,  April,  1893  (Dutcher) ;  BeUport,  N.  Y.. 
1897  (Babson);  Wading  River,  N.  Y.,  April,  1901  (Hoffman); 
Orient,  N.  Y.,  May  4, 1905  (Braislin) ;  Newport,  R.  I.,  June  15,  1778 
(Howe);  Tiverton,  R.  L,  April  23,  1886  (Howe  and  Sturtevant) ; 
Lynn,  Mass.,  October,  1862  (Allen) ;  Provincetown,  Mass.,  March  S, 
1891  (Small) ;  Deering,  Me.,  April  18,  1901  (Brock) ;  Portland,  Me., 
April  11, 1906  (Norton) ;  Hawk  Point,  N.  S.,  late  March,  1902  (Ken- 
nard) ;  Sable  Island,  N.  S.,  April  13,  1904  (Bontelier) ;  Toronto, 
Ontario,  August  15,  1898  (Williams) ;  near  Council  Bluffs,  Iowa, 
May  10, 1843  (Audubon),  and  May  1, 1892  (Trostler) ;  Sabula,  Iowa, 
September  15,  1892  (Giddings) ;  Beatrice,  Nebr.,  July  19,  1901 
(Swenk) ;  Florence  Lake,  Nebr.,  August  23,  1908  (Troetler) ;  Salida, 
Colo.,  May  1,  1908  (Warren). 

The  above  dates  indicate  that  at  the  time  of  the  spring  migration 
it  is  no  rare  thing  for  individuals  of  this  species  to  journey  farther 
north  than  they  usually  breed.  These  birds  probably  return  in  a  few 
days  to  the  normal  breeding  range,  and  then  in  July  and  August  a 
second  n<H^ward  migration  of  a  smaller  number  of  individuals 
occurs  after  the  breeding  season. 

Eggs  are  deposited  in  December  in  Brazil  (Euler);  San  Miguel 
Island,  Panama,  March  '14,  1904  (Thayer) ;  Grenada,  W.  I.,  April 
and  May  (Wells) ;  Cuba,  April  and  May  (Gundlach) ;  Port  Hen- 
derson, Jamaica,  June  12,  1890  (Field) ;  near  Passage  Key,  Fla., 
April  18,  1906  (Pearson) ;  Alachua  County,  Fla.,  April  25,  1888 
(Pearson) ;  Charieston,  S.  C,  April  20,  1896  (Wayne) ;  ^\'heatland, 
Ind.,  April  27,  1881  (Bidgway) ;  Mount  Carmel,  III.,  May  6,  1874 
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(Nelson) ;  Xueces  County,  Tex.,  May  22,  1884  (Benners) ;  Socorro 
Island,  Mexico,  fledged  young  May  14,  1897  (AnUiony).  An  unusu- 
ally early  nesting  was  that  of  birds  which  had  already  laid  their 
eggs  by  March  23, 1907,  at  Charleston.  S.  C.  (Wayne),  while  the  eggs 
that  were  found  hatched  March  5, 1890,  at  Key  West,  Fla„  must  have 
been  laid  in  early  February. 

[Iiineatod  Tls«r>bltt«ra.     Tigriaoma  Itncatum  (Boddaert). 

The  llneat«d  tlKer-blttem  mngee  north  to  Pimamn,  where  It  has  bem  tak«i 
at  LloD  Hill,  Marvh,  liMM  (Brown),  and  ot  Rio  Indlo.  February  23,  1911  <Oo)d- 
man).  Thence  It  apreada  over  much  of  northern  Soutb  America,  south  to  Fern 
(PeboB  and  YurimnguBs)  and  to  BarretoH.  Sao  Faulo,  Brazil.] 

[NteBTBguan  Tlgei^blttem.     Tigrixnma  pxccllens  Rtdeway. 


[Haxlcan  Tlser-blttem.     Helerncnua  me.iiaiau»  (Swalnson). 

The  Mexican  tlger-bittem  Is  one  ot  the  coninion  oiembers  of  the  family  In 
Mexico  and  Central  Amerlon  aod  rungea  north  nlmoBt  tO'  the  United  Stntea.  to 
Alamos,  Sonora ;  Victoria,  Tamaullpas;  and  Coziimel  Island,  Yucatan.  The 
Boutbern  limit  Ib  found  In  Pnnoma.  where  It  has  been  taken  east  to  the  Bny  of 
Panama  (Kellett  and  Wood)  and  to  the  line  of  tbe  Panama  Railroad  (McLean- 
nan).] 
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